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EXECUTIVE  SUMMARY 


This  report  documents  remediation  activities  through  completion  at  Site  2  and  Site  4  of  the 
Alpena  Combat  Readiness  Training  Center  (CRTC)  in  Alpena,  Michigan.  Remediation 
activities  included: 

Site  2 

•  In-situ  bioremediation  of  total  petroleum  hydrocarbon  (TPH)  contaminated  soil; 

•  Stabilization  of  lead  contaminated  soil;  and 

•  Installation  of  storm  sewer  piping; 

Site  4 

•  Ex-situ  bioremediation  of  volatile  organic  compound  (VOC)  and  semi- volatile 
organic  compound  (SVOC)  contaminated  soil; 

•  Removal  and  disposal  of  the  concrete  pad,  fuel  pipeline,  and  block  pit;  and 

•  Removal  and  disposal  of  construction  debris  from  the  gully. 

Remediation  activities  were  conducted  and  completed  by  Unico  Construction  Company  of 
San  Antonio,  Texas.  Montgomery  Watson  of  Novi,  Michigan  provided  surveillance  and 
oversight  services  to  the  Air  National  Guard  under  contract  DAHA-90-94-D0013,  Delivery 
Order  4. 


ES-1 


Based  on  the  confirmatory  sampling  analytical  results,  the  contaminated  soils  at  Site  2  and 
Site  4  of  the  Alpena  CRTC  have  been  remediated  in  accordance  with  the  United  States 
Property  and  Fiscal  Officer’s  Request  for  Technical  proposal.  No  further  action  is  required 
at  Site  2  and  Site  4  with  respect  to  the  Installation  Restoration  Program. 
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1.0  INTRODUCTION 


This  report  documents  remediation  activities  through  completion  at  Site  2  and  Site  4  of  the 
Alpena  Combat  Readiness  Training  Center  (CRTC)  in  Alpena,  Michigan  (Figure  1). 
Contaminated  soils  were  remediated  from  May  1995  through  August  1995  using  a 
combination  of  stabilization,  in-situ  bioremediation,  and  ex-situ  bioremediation  technologies. 
Remediation  activities  were  completed  by  Unico  Construction  Co.,  Inc.  (the  general 
contractor)  and  CCC  Group,  Inc.  (a  subcontractor)  both  of  San  Antonio,  Texas. 
Remediation  activities  included: 

Site  2 

•  In-situ  bioremediation  of  total  petroleum  hydrocarbon  (TPH)  contaminated  soil; 

•  Stabilization  of  lead  contaminated  soil;  and 

•  Installation  of  storm  sewer  piping; 

Site  4 

•  Ex-situ  bioremediation  of  volatile  organic  compound  (VOC)  and  semi-volatile 
organic  compound  (SVOC)  contaminated  soil; 

•  Removal  and  disposal  of  the  concrete  pad,  fuel  pipeline,  and  block  pit;  and 

•  Removal  and  disposal  of  construction  debris  from  the  gully. 

Montgomery  Watson  of  Novi,  Michigan  provided  surveillance  and  oversight  services  to  the 
Air  National  Guard  under  contract  DAHA-90-94-D0013,  Delivery  Order  4.  Montgomery 
Watson’s  activities  included: 

•  On-site  surveillance  and  oversight  for  the  first  30  days  of  remediation  activities; 

•  Weekly  on-site  inspections  following  the  initial  30-day  period; 
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•  Attendance  at  the  Pre-Bid,  Pre-Construction,  and  Final  Inspection  meetings. 
Provided  technical  minutes  for  each  of  these  meetings; 

•  Assistance  to  Air  National  Guard  personnel  during  review  of  technical  proposals; 

•  Review  of  contractor  submittals;  and 

•  On-going  routine  technical  assistance  to  Air  National  Guard  personnel. 

The  remainder  of  this  report  includes  the  following: 

•  A  brief  history  of  the  remediation  project; 

•  Details  of  the  remediation  activities; 

•  A  discussion  of  sampling  activities  and  analytical  results;  and 

•  Conclusions  drawn  from  the  analytical  results. 
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FIGURE  1 


2.0  BACKGROUND 


In  December  1994,  the  United  States  Property  and  Fiscal  Officer  (USPFO)  for  Michigan 
issued  a  Request  for  Technical  Proposal  (RFTP)  to  construct  a  bioremediation  system  (in- 
situ  or  ex-situ)  to  address  contaminated  soils  at  Site  2  and  Site  4  of  the  Alpena  CRTC  in 
Alpena,  Michigan  (RFTP  included  as  Appendix  A).  As  outlined  in  the  RFTP,  proposed 
remediation  systems  for  Site  2  were  required  to  address  approximately  1 1 1  cubic  yards  of 
TPH  contaminated  soil  and  319  cubic  yards  of  lead  contaminated  soil.  Proposed 
remediation  systems  for  Site  4  were  required  to  address  approximately  18,235  cubic  yards 
of  VOC  and  SVOC  contaminated  soil.  Additional  background  information  on  Site  2  and 
Site  4  can  be  found  in  the  RFTP  and  the  Source  Removal  Action  Plan  (The  Earth 
Technology  Corporation,  June  1994). 

A  Pre-Bid  meeting  was  held  with  potential  bidders  on  January  9,  1995.  Technical  proposals 
were  submitted  to  the  USPFO  by  February  22,  1995.  Technical  proposals  were  reviewed 
by  Air  National  Guard  and  Montgomery  Watson  personnel  during  the  week  of  February  27, 
1995.  Following  the  technical  review,  qualified  contractors  were  asked  to  submit  a  bid  to 
the  USPFO.  Based  on  their  technical  proposal  and  bid,  Unico  Construction  Co.,  Inc. 
(Unico)  was  selected  as  the  remediation  contractor. 

A  Pre-Construction  meeting  was  held  with  representatives  from  the  USPFO,  the  Michigan 
Air  National  Guard,  the  National  Guard  Bureau,  Unico,  CCC  Group,  and  Montgomery 
Watson  on  April  11,  1995.  Unico  initiated  remediation  activities  in  May  1995. 
Remediation  activities  were  completed  in  August  1995  with  the  Final  Inspection  meeting 
being  held  on  August  14, 1995. 

I 

Technical  minutes  for  the  Pre-Bid,  Pre-Construction,  and  Final  Inspection  meetings  are 
provided  as  Appendix  B. 
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3.0  REMEDIATION  ACTIVITIES 


Unico  performed  remediation  activities  at  Site  2  and  Site  4  in  accordance  with  the  RFTP 
(Appendix  A)  and  their  May  1995  Bioremediation  System  Design  (Appendix  C).  Unico’s 
remediation  activities  included: 

Site  2 

•  In-situ  bioremediation  of  TPH  contaminated  soil; 

•  Stabilization  of  lead  contaminated  soil;  and 

•  Installation  of  storm  sewer  piping; 

Site  4 

•  Ex-situ  bioremediation  of  VOC  and  SVOC  contaminated  soil; 

•  Removal  and  disposal  of  the  concrete  pad,  fuel  pipeline,  and  block  pit;  and 

•  Removal  and  disposal  of  the  construction  debris  from  the  gully. 

Montgomery  Watson  provided  on-site  surveillance  and  oversight  activities  for  the  first  30 
days  of  remediation  activities  and  weekly  inspections  thereafter.  Montgomery  Watson’s 
field  notes  and  photographs  documenting  remediation  activities  have  been  included  as 
Appendix  D  and  Appendix  E,  respectively. 


3.1  SITE  2 

As  outlined  in  the  RFTP,  soils  at  Site  2  exhibited  elevated  concentrations  of  TPH  and  lead. 
TPH  concentrations  varied  from  a  low  of  9.7  parts  per  million  (ppm)  to  a  high  of  460  ppm. 
The  TPH  contaminated  area  was  identified  as  150  feet  of  drainage  ditch  west  of  the  storm 
sewer  discharge  from  vehicle  maintenance  (Figure  2).  Lead  concentrations  ranged  from  a 
low  of  0.85  ppm  to  a  high  of  48  ppm.  The  lead  contaminated  area  was  identified  as  430  feet 
of  drainage  ditch  west  of  the  storm  sewer  discharge  from  vehicle  maintenance  (Figure  2). 
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The  vertical  extent  of  the  TPH  and  lead  contamination  was  identified  as  one  foot  below 
ground  surface.  The  drainage  ditch  was  estimated  to  be  approximately  20  feet  wide. 

3.1.1  In-Situ  Bioremediation.  The  TPH  contaminated  soil  was  remediated  using  in-situ 
bioremediation  as  shown  in  Figure  3.  The  in-situ  process  began  by  using  a  Komatsu 
excavator  to  mechanically  mix  and  expose  the  contaminated  soil  (i.e.,  the  top  1  foot  of  soil). 
A  bacteria/nutrient  solution  was  then  sprayed  on  to  the  soil.  The  bacteria  used  in  this 
solution  were  specifically  selected  to  remediate  TPH  contaminated  soil  by  Micro-Tes,  Inc. 
of  San  Antonio,  Texas.  The  solution  was  prepared  in  a  500  gallon  plastic  tank  by  mixing 
prepackaged  volumes  of  hydrocarbon  metabolizing  bacteria  with  bacteria  nutrients  and 
water.  Approximately  one  gallon  of  bacteria/nutrient  solution  was  applied  to  each  cubic 
yard  of  contaminated  soil. 


Following  application  of  the  bacteria/nutrient  solution,  the  soil  remained  undisturbed  for  a 
period  of  one  week  while  undergoing  bioremediation.  Confirmatory  samples  were  then 
collected  as  detailed  in  Section  4.  Approximately  1 1 1  cubic  yards  of  TPH  contaminated  soil 
were  remediated  using  in-situ  bioremediation. 

3.1.2  Stabilization.  The  lead  contaminated  soil  was  remediated  using  stabilization  as 
shown  in  Figure  4.  Similar  to  the  bioremediation  process,  the  Komatsu  excavator  was  used 
to  mechanically  mix  and  expose  the  contaminated  soil.  Portland  cement  was  then  mixed 
with  the  soil  using  a  walk-behind  rototiller.  Approximately  six  cubic  yards  of  Portland 
cement  was  mixed  with  the  contaminated  soil.  Water  was  added  to  the  soil/cement  mixture. 
Confirmatory  samples  were  collected  as  detailed  in  Section  4.  Approximately  319  cubic 
yards  of  contaminated  soil  were  stabilized  using  Portland  cement. 

3.1.3  Storm  Sewer  Piping.  Following  treatment  of  the  TPH  and  lead  contaminated  soil, 
approximately  430  feet  of  new  storm  sewer  piping  was  installed  at  Site  2.  The  new  piping 
began  at  the  terminus  of  the  storm  sewer  piping  from  vehicle  maintenance  and  extended  to 
approximately  five  feet  beyond  the  fence  line  at  the  western  end  of  the  drainage  ditch 
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STEP  1 


WATER 

(50  GALLONS) 


HYDROCARBON 
METABOLIZING 
BACTERIA 
(55  GALLONS) 


STEP  2 


BACTERIA  /  NUTRIENT 
SOLUTION 


STEP  3 


SEQUENCE  OF  OPERATIONS 


STEP  1 

STEP  2 

STEP 

5  GALLONS  OF  BACTERIAL  NUTRIENT  WAS  ADDED  TO 

50  GALLONS  OF  WATER.  THIS  MIXTURE  WAS  THEN 
ADDED  TO  55  GALLONS  OF  LFS-1  HYDROCARBON 
METABOLIZING  BACTERIA  TO  FORM  THE  BACTERIA/ 
NUTRIENT  SOLUTION.  BOTH  THE  BACTERIAL 

A  KOMATSU  PCJOOLC  EXCAVATOR  WAS  USED  TO 
MECHANICALLY  MIX  THE  CONTAMINATED  SOIL  (i.e.,  THE 
TOP  1  FOOT  OF  SOIL).  MIXING  THE  SOIL  FACILITATED 
APPLICATION  OF  THE  BACTERIA/NUTRIENT  SOLUTION 

TO  THE  CONTAMINATED  AREAS. 

A  SMAU 
THE  BA' 
CONTAM 
REMAINf 

NUTRIENT  AND  THE  HYDROCARBON  METABOLIZING 
BACTERIA  WERE  SUPPLIED  BY: 

MICRO-TES 

12500  NETWORK,  SUITE  201 
SAN  ANTONIO,  TEXAS  78249 
(201)  558-4751 
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DRAINAGE  DITCH 


STEP  3 


STEP  4 


AS  USED  TO 
ED  SOIL  (i.e.,  THE 
:  SOIL  FACILITATED 
TIENT  SOLUTION 


A  SMALL  PUMP  WAS  USED  TO  SPRAY 
THE  BACTERIA/NUTRIENT  SOLUTION  ACROSS  THE 
CONTAMINATED  SOIL.  THE  CONTAMINATED  SOIL 
REMAINED  IN  PLACE  DURING  BIOREMEDIATION. 


FOLLOWING  BIOREMEDIATION,  CONFIRMATORY  SAMPLES  WE 
COLLECTED  EVERY  25  FT.  FOR  ANALYSIS  OF  SVOCs. 
SAMPLING  LOCATIONS  ARE  SHOWN  IN  FIGURE  10. 
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NOT  TO  SCALE 

FIGURE 


STEP  1 


STEP  2 


SEQUENCE  OF  OPERATIONS 


STEP  1 


STEP  2 


A  KOMATSU  PC300LC  EXCAVATOR  WAS  USED  TO  MECHANICALLY 
MIX  THE  CONTAMINATED  SOIL  (i.e.,  THE  TOP  1  FOOT  OF  SOIL). 
MIXING  THE  SOIL  FACILITATES  THE  STABILIZATION  PROCESS. 
ONCE  THE  SOIL  WAS  MIXED.  BAGS  OF  DRY  CEMENT 
WERE  CUT  OPEN  AND  SPREAD  OUT  ACROSS  THE  AREA 
TO  BE  STABILIZED.  APPROXIMATELY  2%  (BY  VOLUME) 
PORTLAND  CEMENT  WAS  ADDED  TO  CONTAMINATED  SOIL. 


A  ROTOTILLER  WAS  USED  TO  MIX  THE  DRY  CEI 
INTO  THE  CONTAMINATED  SOIL.  THE  DRY  CEMI 
CONTAMINATED  SOIL  TO  FORM  A  MORE  CHEMIC 
THEREBY  REDUCING  THE  POTENTIAL  FOR  LEAD 
THE  CONTAMINATED  SOIL  INTO  THE  GROUNDWA1 
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RAINAGE  DITCH 


STEP  3 

RY  CEMENT  FOLLOWING  STABILIZATION,  CONFIRMATORY  SAMPLES 

T  CEMENT  ACTED  WITH  THE  WERE  COLLECTED  FOR  ANALYSIS  OF  TCLP  LEAD. 

:HEMICALLY  STABLE  FORM,  SAMPLING  LOCATIONS  ARE  SHOWN  IN  FIGURE  10. 

LEAD  TO  LEACH  FROM 
INDWATER. 
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NOT  TO  SCALE 

FIGURE  4 


(Figure  5).  New  storm  sewer  piping  was  10-inch  diameter,  reinforced  concrete  pipe  with 
bell  and  spigot  joints.  A  gate  valve  was  installed  near  the  connection  of  the  old  piping  to  the 
new  piping.  It  is  anticipated  that  this  gate  valve  will  allow  base  personnel  to  prohibit 
drainage  through  the  piping  in  the  event  of  a  controlled  substance  spill  in  the  vehicle 
maintenance  area.  Following  installation  of  the  piping,  approximately  two  feet  of  sand 
backfill  material  was  placed  above  the  storm  sewer.  All  disturbed  areas  were  finished  with 
topsoil  and  grass  seed. 


3.2  SITE  4 

As  outlined  in  the  RFTP,  soils  at  Site  4  exhibited  elevated  concentrations  of  VOCs  and 
SVOCs  in  the  area  beneath  the  concrete  pad  (former  fire  training  area)  (Figure  6).  Site  4 
soils  also  exhibited  elevated  TPH  concentrations  in  the  area  surrounding  the  fuel  pipeline. 
Specifically,  the  soils  exhibited  elevated  concentrations  of  benzene  (up  to  300  ug/kg), 
naphthalene  (up  to  11,000  ug/kg),  2-methylnaphthalene  (up  to  26,000  ug/kg),  and  TPH  (up 
to  9,160  ppm).  The  VOC  and  SVOC  contaminated  area  was  identified  as  the  area  beneath 
the  concrete  pad  to  a  depth  of  26  feet.  The  TPH  contaminated  area  was  identified  as  the 
area  surrounding  the  fuel  pipeline  measuring  five  feet  wide  by  20  feet  deep.  Although  it  was 
not  known  to  exhibit  elevated  concentrations  of  VOCs,  SVOCs,  or  TPH,  the  top  two  feet  of 
the  gully  was  addressed  as  a  precautionary  measure  (the  gully  receives  surface  water  runoff 
from  the  contaminated  areas).  The  gully  was  estimated  to  be  80  feet  long  by  20  feet  wide. 

3.2.1  Ex-situ  Bioremediation.  The  VOC,  SVOC,  and  TPH  contaminated  soils  at  Site  4 
were  remediated  using  ex-situ  bioremediation  as  shown  in  Figure  7.  The  ex-situ  process 
began  by  using  a  Komatsu  excavator  to  remove  soil  from  the  contaminated  areas.  The 
contaminated  soil  was  then  fed  into  the  Royer  Shredder  (shredder)  located  adjacent  to  the 
excavation.  Inside  the  shredder  the  contaminated  soil  was  broken  into  very  small  particles 
such  that  the  resulting  soil  was  more  homogeneous  and  richer  in  oxygen.  As  the 
contaminated  soil  was  discharged  from  the  shredder,  the  soil  was  inoculated  with  the 
bacteria/nutrient  solution  (the  same  solution  used  at  Site  2).  A  pump  located  on  the 
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shredder  drew  the  solution  from  a  nearby  plastic  storage  tank  and  discharged  the  solution 
through  spray  bars  onto  the  soil.  The  shredder  operator  controlled  the  flow  rate  of  the 
bacteria/nutrient  solution.  Approximately  1  gallon  of  solution  was  added  to  each  cubic 
yard  of  contaminated  soil. 

Soil  inoculated  with  the  bacteria/nutrient  solution  was  discharged  from  the  shredder  and 
picked  up  by  one  of  two  front  end  loaders.  The  two  front  end  loaders  transported  the 
inoculated  soil  from  the  shredder  to  the  appropriate  biocell  located  in  the  vacant  field  north 
of  the  excavations  (Figure  8).  Each  biocell  was  constructed  with  a  30  millimeter,  high 
density  polyethylene  liner  measuring  approximately  200  feet  long  by  50  feet  wide.  The 
biocells  were  constructed,  as  necessary,  by  laying  the  liner  flat  on  the  ground  and 
constructing  a  small  berm  (i.e.,  less  than  two  feet  high)  around  three  of  the  four  sides.  The 
fourth  side  was  left  open  as  an  entrance/exit  for  the  front  end  loaders.  After  the  biocell  was 
full,  a  berm  was  built  on  the  fourth  and  final  side,  such  that  this  fourth  side  became  a  shared 
wall  with  the  next  biocell.  Soil  was  placed  in  the  biocells  by  the  front  end  loaders  in  piles. 
A  typical  biocell  held  two  windrows  of  soil  with  each  windrow  holding  10  to  15  piles  of 
soil.  A  typical  biocell  held  1,000  to  1,500  cubic  yards  of  soil. 

The  inoculated  soil  underwent  bioremediation  in  the  biocells  for  approximately  three  to  four 
weeks  prior  to  confirmatory  sampling.  Confirmatory  samples  were  then  collected  as 
detailed  in  Section  4.  Following  confirmation  that  the  contaminated  soil  had  been 
remediated  (i.e.,  receipt  of  analytical  results),  treated  soil  was  placed  back  into  the 
excavations  as  backfill  material.  All  disturbed  areas  were  finished  with  topsoil  and  grass 
seed.  Approximately  13,000  cubic  yards  of  soil  were  remediated  using  ex-situ 
bioremediation. 

In  the  beginning  of  the  bioremediation  process  at  Site  4  (i.e.,  during  construction  of  the  first 
biocell),  Unico  experimented  with  positioning  the  shredder  inside  the  biocell.  Under  this 
equipment  configuration,  the  front  end  loaders  were  used  to  transport  contaminated  soil 
from  the  excavation  to  the  shredder.  Soil  exiting  the  shredder  discharged  directly  into  the 


11 


north 


a:  5:  tn 
uj  < 
x  < 

J-  2  Q 
IX  < 
O  Li-  O 
Z  O  IX 


o 

o 

+ 

o 


o 

o 

+ 


o 

o 

+ 

<N 

£ 

(/) 


NOTES: 

1.  ELEVATIONS  OF  FEATURES  SHOWN  ARE  BASED  ON  ASSIGNING  AN  ELEVATION  OF  100  ft. 

TO  THE  INVERT  OF  THE  DISCHARGE  POINT  OF  THE  STORM  SEWER  FROM  VEHICLE 
MAINTENANCE  TO  THE  DRAINAGE  DITCH.  SURVEY  INFORMATION  TAKEN  FROM  UNICO’S  FINAL 
REPORT  FOR  SITE  2  AND  SITE  4  BIOREMEDIATION  ACTIVITIES  (UNICO.  AUGUST  1995). 
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WATER 

(50  GALLONS) 


SEQUENCE  OF  OPERATIONS 


STEP  1  STEP  2 

5  GALLONS  OF  BACTERIAL  NUTRIENT  WAS  ADDED  TO  CONTAMINATED  SOIL  WAS  EXCAVATED  FROM  THE  AREA  OF  CONCERN  -j 

50  GALLONS  OF  WATER.  THIS  MIXTURE  WAS  THEN  USING  A  KOMATSU  PC300LC  TRACKED  EXCAVATOR.  THE  S 

ADDED  TO  55  GALLONS  OF  LFS-1  HYDROCARBON  CONTAMINATED  SOIL  WAS  LOADED  INTO  THE  HOPPER  OF  THE  ROYER  c 

METABOLIZING  BACTERIA  TO  FORM  THE  BACTERIA/  SHREDDER.  CONTAMINATED  SOIL  MOVED  THROUGH  THE  HOPPER  y 

NUTRIENT  SOLUTION.  BOTH  THE  BACTERIAL  AND  UP  A  CONVEYOR  BELT  TO  THE  TOP  OF  THE  MACHINE  p 

NUTRIENT  AND  THE  HYDROCARBON  METABOLIZING  (ALONG  THE  WAY  OVERSIZED  MATERIAL  WAS  FILTERED  OUT).  E 

BACTERIA  WERE  SUPPLIED  BY:  AS  CONTAMINATED  SOIL  WAS  DISCHARGED  FROM  THE  TOP  OF  THE 

SHREDDER,  THE  SOIL  WAS  INOCULATED  WITH  THE  BACTERIA/ 

MICRO-TES  NUTRIENT  SOLUTION  THROUGH  THE  USE  OF  SPRAY  BARS. 

12500  NETWORK,  SUITE  201  APPROXIMATELY  1  GALLON  OF  THE  BACTERIA/NUTRIENT 

SAN  ANTONIO.  TEXAS  78249  /~  SOLUTION  WAS  ADDED  TO  EACH  CUBIC  YARD  OF  CONTAMINATED  SOIL. 

(201)  558-4751  (I  ) 
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STEP  3  STEP  4 

FOLLOWING  BIOREMEDIATION,  CONFIRMATORY 
SAMPLES  WERE  COLLECTED  FOR  ANALYSIS 
OF  BENZENE,  NAPHTHALENE,  AND 
2- M ETHYLNAPHTHALEN E.  SAMPLING  LOCATIONS 
ARE  SHOWN  IN  FIGURE  11.  FOLLOWING  RECEIPT 
OF  ANALYTICAL  RESULTS,  REMEDIATED  SOIL 
WAS  PLACED  BACK  INTO  THE  EXCAVATIONS 
AS  BACKFILL. 


THE  SOIL  INOCULATED  WITH  BACTERIA/NUTRIENT 
SOLUTION  WAS  TRANSPORTED  FROM  THE  ROYER 
*  SHREDDER  TO  THE  APPROPRIATE  BIOCELL  USING  TWO 
KOMATSU  RUBBER  TIRE  LOADERS  (MODELS  WA380 
AND  WA420).  CONTAMINATED  SOIL  UNDERWENT 
BIOREMEDIATION  IN  THE  BIOCELLS. 
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FIGURE  7 


TYPICAL  BIOCELL 


TYPICAL  BIOCELL  CONSTRUCTION  CONSISTED  OF  2  WINDROWS  OF  SOIL. 
EACH  WINDROW  HELD  10  TO  15  BIOPILES  OF  SOIL  EACH 
BIOPILE  HELD  APPROXIMATELY  40  CYDS.  OF  SOIL.  TOTAL  SOIL 
PER  BIOCELL  IS  APPROXIMATELY  1,000  TO  1,500  CUBIC  YARDS. 
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FIGURE  8 


biocell.  Unico  found  this  setup  to  be  inefficient  and  consequently  changed  to  the  system 
described  above  (i.e.,  positioning  the  shredder  adjacent  to  the  excavation). 

3.2.2  Construction  Debris.  In  addition  to  the  treatment  of  contaminated  soils, 
remediation  activities  at  Site  4  included  disposal  of  the  following  debris  at  the  BFI  landfill  in 
Onaway,  Michigan: 

•  Approximately  90  cubic  yards  of  concrete  from  the  concrete  pad  and  180  feet  of  fuel 
pipeline  (disposed  as  special  waste);  and 

•  Approximately  105  cubic  yards  of  concrete  and  brick  from  the  block  pit  and  gully 
(disposed  as  construction  debris). 

3.2.3  Damaged  Utilities.  Excavation  of  contaminated  soil  at  Site  4  resulted  in  damage  to  a 
three  inch  ductile  iron  water  line  and  a  50-pair  communications  cable  (Figure  9).  The  three 
inch  water  line  was  damaged  while  excavating  soil  southeast  of  the  concrete  pad.  The 
location  of  the  water  line  had  not  been  marked.  To  complete  excavation  of  soils  in  this  area, 
it  was  necessary  to  shut  off  and  disconnect  a  section  of  this  line.  Following  excavation  of 
the  contaminated  soil,  base  personnel  replaced  the  disconnected  and  damaged  sections  of 
waterline.  The  50-pair  communications  cable  was  damaged  while  excavating  soil  east  of  the 
fuel  pipeline.  The  location  of  the  communications  cable  had  been  marked  at  the  beginning 
of  the  project;  however,  the  markings  were  not  discernible  at  the  time  of  the  damage.  Unico 
contacted  the  communications  company  and  the  damage  was  repaired. 

3.2.4  Air  Monitoring.  Montgomery  Watson  contacted  the  Michigan  Department  of 
Natural  Resources  (MDNR)  regarding  the  need  for  an  air  permit  for  this  project.  MDNR 
stated  that  an  air  permit  would  be  required  for  this  project  unless  it  could  be  demonstrated 
that  remediation  activities  would  emit  only  non-carcinogenic  VOCs  and  the  quantity  of 
emissions  would  be  less  than  1,000  pounds  per  month.  MDNR  stated  that  if  the 
remediation  contractor  believed  that  an  air  permit  was  not  required,  the  contractor  must: 
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•  Maintain  a  description  of  the  remediation  activities  (process)  throughout  the  life  of 
the  process  or  equipment;  and 

•  Maintain  records  of  material  use  and  calculations  identifying  the  quality,  nature,  and 
quantity  of  the  VOC  emissions  in  sufficient  detail  to  demonstrate  that  the  emissions 
are  not  more  than  1,000  pounds  per  month. 

Unico  stated  that  the  ex-situ  bioremediation  process  using  the  shredder  would  comply  with 
the  requirements  for  a  permit  exemption  and  provided  an  air  emissions  estimate  (Unico, 
April  1995)  detailing  this  process.  In  addition,  Unico  performed  periodic  air  monitoring 
during  the  remediation  activities  to  support  their  emissions  estimate.  Unico’s  emission 
estimate  is  provided  as  Appendix  F. 
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4.0  SAMPLING 


Following  remediation  activities  at  Site  2  and  Site  4,  confirmatory  samples  were  collected 
and  analyzed  to  evaluate  the  effectiveness  of  the  in-situ  bioremediation,  lead  stabilization, 
and  ex-situ  bioremediation.  The  confirmatory  samples  were  collected  in  accordance  with 
Unico’s  June  1995  Sampling  and  Analysis  Plan  (SAP)  (Appendix  G)  which  incorporates 
comments  from  the  Michigan  Department  of  Natural  Resources  (MDNR).  MDNR’s 
comments  regarding  Unico’s  original  SAP  (dated  April  1995)  are  recorded  in  the  June  1, 
1995  meeting  minutes  also  included  in  Appendix  G.  A  description  of  the  confirmatory 
samples  collected  and  analyzed  at  Site  2  and  Site  4  is  provided  below. 


4.1  SITE  2 

Following  application  of  the  bacteria/nutrient  solution  to  the  TPH  contaminated  soil,  the  soil 
remained  undisturbed  for  a  period  of  one  week  while  undergoing  bioremediation. 
Confirmatory  samples  were  then  collected  along  the  centerline  of  the  ditch  at  25  feet 
intervals  beginning  with  station  0+00  and  ending  with  station  1+50  as  shown  in  Figure  10. 
Confirmatory  samples  were  collected  at  a  depth  of  approximately  8  to  12  inches  below 
ground  surface.  These  confirmatory  samples  were  submitted  for  analysis  of  SVOCs  by 
United  States  Environmental  Protection  Agency  (EPA)  method  8270. 

Analytical  results  for  these  samples  indicate  non-detectable  concentrations  of  SVOCs. 
SVOC  analytical  results  and  analytical  method  detection  limits  are  summarized  in  Tables  1 
and  2. 

Prior  to  stabilization  of  the  lead  contaminated  soil,  soil  samples  were  collected  to  determine 
existing  lead  concentrations  in  the  soil.  These  samples  were  collected  along  the  center  line 
of  the  ditch  at  50  foot  intervals  beginning  with  station  0+00  and  ending  with  station  4+00. 
Samples  were  collected  at  a  depth  of  approximately  of  8  to  12  inches  below  grade.  The  lead 
concentration  in  these  samples  ranged  from  non-detectable  to  a  high  of  81  ppm  (Table  1). 
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The  sample  exhibiting  the  highest  lead  concentration  (i.e.,  81  ppm  at  station  0+50)  was 
submitted  for  further  analysis  of  leachable  lead  by  EPA  method  1311  TCLP/7421  Lead. 
This  sample  exhibited  a  leachable  lead  concentration  of  0.044  mg/L.  The  MDNR  cleanup 
criteria  for  leachable  lead  is  0.004  mg/L. 

Following  addition  of  the  stabilization  agent  (i.e.,  Portland  cement)  to  the  lead  contaminated 
soil,  water  was  added  to  the  soil/cement  mixture  and  the  mixture  was  left  undisturbed  for  a 
period  of  three  days.  Confirmatory  samples  were  then  collected  along  the  center  line  of  the 
ditch  at  station  0+25,  station  1+50,  station  3+00,  and  station  4+00  (Figure  10).  These 
samples  were  submitted  for  analysis  of  leachable  lead  by  EPA  method  1311  TCLP/7421 

Lead. 

Analytical  results  for  these  samples  indicate  non-detectable  concentrations  of  lead  with  the 
exception  of  the  confirmatory  sample  from  station  0+25  (Table  3).  The  confirmatory 
sample  from  station  0+25  exhibited  a  leachable  lead  concentration  of  0.008  mg/L.  This 
sample  was  re-tested  for  leachable  lead  by  EPA  method  1312  SPLP/7421  Lead  (as  allowed 
under  MDNR  sampling  guidelines).  Using  the  SPLP  procedure,  the  sample  exhibited  a 
leachable  lead  concentration  of  less  than  0.003  mg/L. 


4.2  SITE  4 

Following  excavation  of  the  VOC  and  SVOC  contaminated  soil  from  the  concrete  pad,  fuel 
pipeline,  and  gully  areas,  confirmatory  samples  were  collected  as  described  below. 
Additional  confirmatory  samples  were  collected  from  the  soil  stockpiled  in  the  biocells 
following  ex-situ  bioremediation. 

4.2.1  Concrete  Pad.  Excavation  and  sampling  of  the  soil  beneath  the  concrete  pad  (the 
former  fire  training  area)  was  accomplished  in  three  phases.  The  first  phase  included 
excavation  of  the  soil  to  a  depth  of  approximately  20  feet  below  grade.  At  this  depth,  one 
sidewall  sample  and  one  floor  sample  were  collected  and  submitted  for  analysis  of  benzene 
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LEGEND 

15  1  BUILDING  AND  BUILDING  NUMBER 

* - x —  FENCE 


STORM  SEWER 
(SEE  NOTE  2) 

SAMPLING  LOCATION  (SEE  ATTACHED  SAMPLING  SCHEDULE 
FOR  LISTING  OF  ANALYSES) 

NOTES: 


1.  THIS  DRAWING  DEVELOPED  FROM  BASE  MAP 
PROVIDED  BY  GRW  ENGINEERS,  INC.  OF 

LEXINGTON,  KENTUCKY.  BASE  MAP  DATED  JANUARY  1994. 

2.  STATIONING  FOR  THE  DRAINAGE  DITCH  BEGINS  WITH  STATION 

0+00  LOCATED  AT  THE  DISCHARGE  POINT  OF  THE  STORM  SEWER  /7\ 
FROM  VEHICLE  MAINTENANCE  INTO  THE  DRAINAGE  DITCH.  \l/ 


SAMPLING  SC 

STATION 

LEAD 

(EPA 

METHOD 

7420) 

l 

1 

0+00 

X 

0+25 

0+50 

X 

0+75 

1+00 

X 

1+25 

1+50 

X 

2+00 

X 

2+50 

X 

3+00 

X 

3+50 

X 

4+00 

X 

Table  1 


Site  2  Sampling  -  Post  Bioremediation,  Pre-Stabilization 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 


SAMPLE  ID 


TOTAL LEAD 
(mg/kg) 


SVOC's 
(see  Note  2) 


S2-01-DD-00 

S2-0 1  -DD-OO-DUP 

S2-01-DD-25 

S2-01-DD-50 

S2-01-DD-75 

S2-01-DD-100 

S2-01-DD-125 

S2-01-DD-150 

S2-01-DD-200 

S2-01-DD-250 

S2-01-DD-300 

S2-01-DD-350 

S2-01-DD-400 


3 

ND 

ND 

ND 

NA 

ND 

81  (TCLP  LEAD  =  ,044mg/l) 

ND 

NA 

ND 

28 

ND 

NA 

ND 

10 

ND 

23 

NA 

3 

NA 

ND 

NA 

ND 

NA 

31 

NA 

NOTES 

1.  All  samples  collected  following  in-situ  bioremediation  but  prior  to  stabilization. 

2.  ND  =  Non  Detect.  Method  detection  limit  for  Total  Lead  =  1  mg/kg.  SVOCs  analyzed  by 
EPA  method  8270  for  Base-Neutral- Acids  by  GC/MS.  Method  detection  limits  for  SVOC 
analytes  are  shown  in  Table  2. 

3.  NA  =  Not  Analyzed. 

4.  All  samples  collected  from  the  center  of  the  drainage  ditch  (prior  to  storm  water  piping 
installation)  at  8  to  12  inches  below  grade. 
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Table  2 


Site  2  -  Method  Detection  Limits 
for  SVOC  Analytes 

Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 


ANALYTE 

METHOD 

DETECTION 

LIMIT 

ANALYTE 

METHOD 

DETECTION 

LIMIT 

Azobenzene 

330 

3-Nitroaniline 

1700 

Bis(2-Chloroethxy)Methane 

330 

4-Nitroaniline 

1700 

Bis(2-Chloroethyl)Ether 

330 

Acenaphthene 

330 

Bis(2-Ethylhexyl)Phthalate 

330 

Acenaphthylene 

330 

Bis(2-Chloroisopropyl)Ether 

330 

Anthracene 

330 

4-Bromophenylphenyl  Ether 

330 

Benz(a)Anthracene 

330 

Butyl  Benzyl  Phthalate 

330 

Benzo(a)Pyrene 

330 

4-Chlorophenylphenyl  Ether 

330 

Benzo(b)Fluoranthene 

330 

Diethyl  Phthalate 

330 

Benzo(g,h,i)Perylene 

330 

Dimethyl  Phthalate 

330 

Benzo(k)Fluoranthene 

330 

Di-n-Butyl  Phthalate 

330 

Chrysene 

330 

Di-n-Octyl  Phthalate 

330 

Dibenz(a,h)Anthracene 

330 

N-Nitrosodi-n-Propylamine 

330 

Fluoranthene 

330 

N-Nitrosodiphenylamine 

330 

Fluorene 

330 

2-Chloronaphthalene 

330 

Indeno(l,2,3-cd)Pyrene 

330 

1 ,2-Dichlorobenzene 

330 

Naphthalene 

330 

1 ,3-Dichlorobenzene 

330 

Phenanthrene 

330 

1 ,4-Dichlorobenzene 

330 

Pyrene 

330 

2, 4-Dinitro  toluene 

330 

Benzidine 

5000 

2,6-Dinitrotoluene 

330 

3,3-Dichlorobenzidine 

2000 

Hexachlorobenzene 

330 

4-Chloro-3-Methyphenol 

330 

Hexachlorobutadiene 

330 

2-Chlorophenol 

330 

Hexachlorocyclopentadiene 

330 

2,4-Dichlorophenol 

330 

Hexachloroe  thane 

330 

2,4-Dimethylphenol 

330 

Isophorone 

330 

2,4-Dinitrophenol 

1700 

Nitorbenzene 

330 

2-Methyl-4,6-Dinitrophenol 

1700 

1 ,2,4-Trichlorobenzene 

330 

2-Nitrophenol 

330 

Benzoic  Acid 

3300 

4-Nitrophenol 

1700 

Aniline 

1700 

Pentachlorophenol 

1700 

Benzyl  Alcohol 

1300 

Phenol 

330 

4-Chloroaniline 

1300 

2,4,5-Trichlorophenol 

1700 

Dibenzofuran 

330 

2,4,6-Trichlorophenol 

330 

2-Methylnaphthalene 

330 

2-Methylphenol 

330 

2-Nitroaniline 

1700 

4-Methylphenol 

330 

NOTES 


1.  Analysis  done  by  EPA  8170  Base-Neutral-Acids  GC/MS. 
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Table  3 


Site  2  Sampling  -  Post  Stabilization 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 


SAMPLE  ID 


TCLP  LEAD 
(mg/1) 


S2-02-DD-25 

S2-02-DD-150 

S2-02-DD-300 

S2-02-DD-400 


.008  (SPLP  =  Non-detect) 

ND 

ND 

ND 


NOTES 

1.  All  samples  collected  following  stabilization  treatment  from  the  center  of  the  drainage  ditch 
(prior  to  storm  water  piping  installation)  at  0  to  12  inches  below  grade. 

2.  ND  =  Non-detect.  Method  detection  limit  for  TCLP  lead  =  0.003  mg/1  (done  by 

EPA  1311  TCLP/EPA  7421  Lead).  Method  detection  limit  for  SPLP  lead  =  0.003  mg/1 
(done  by  EPA  1312  SPLP/EPA  7421  Lead). 
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(EPA  method  5030/8020),  naphthalene  (EPA  method  8270),  and  2-methylnaphthalene 
(EPA  method  8270)  (Figure  11).  Analytical  results  for  the  sidewall  sample  indicate  non- 
detectable  contaminant  concentrations  (Table  4).  The  floor  sample  exhibited  a  2- 
methylnaphthal ene  concentration  of  2,140  ug/kg.  The  MDNR  default  cleanup  criteria  for  2- 
methylnaphthalene  is  330  ug/kg.  (Note:  For  those  contaminants  that  do  not  have  established 
clean  up  criteria,  the  default  cleanup  criteria  is  set  equal  to  the  acceptable  method  detection 
limit.) 

Based  on  the  elevated  2-methylnaphthalene  concentration  found  in  the  floor  sample,  the 
second  phase  included  excavation  to  a  depth  of  approximately  25  feet  below  grade.  At  this 
depth,  seven  sidewall  samples  and  five  floor  samples  were  collected  and  submitted  for 
analysis  of  benzene,  naphthalene,  and  2-methylnaphthalene  (Figure  11).  Analytical  results 
for  these  samples  indicate  non-detectable  contaminant  concentrations  with  the  exception  of 
the  sidewall  sample  from  the  southern  wall  of  the  excavation  (sample  FTA-02-06-W)  (Table 
4).  This  sample  exhibited  a  2-methylnaphthalene  concentration  of  590  ug/kg.  The  2- 
methylnaphthalene  concentration  in  the  floor  samples  ranged  from  non-detectable  to  a  high 
of  10,500  ug/Kg. 

Based  on  the  elevated  2-methylnaphthalene  concentrations,  the  third  phase  included 
excavation  to  a  depth  of  approximately  27  feet  below  grade.  At  this  depth  one  sidewall 
sample  and  four  floor  samples  were  collected  and  submitted  for  analysis  of  2- 
methylnapthalene  (Figure  11).  Analytical  results  for  these  samples  indicate  non-detectable 
concentrations  of  2-methylnapthalene  (Table  4). 

4.2.2  Fuel  Pipeline.  Following  excavation  of  the  soil  beneath  the  fuel  pipeline,  two  sidewall 
samples  and  three  floor  samples  were  collected  and  submitted  for  analysis  of  benzene, 
naphthalene,  and  2-methylnaphthalene  (Figure  11).  Analytical  results  for  these  samples 
indicate  non-detectable  contaminant  concentrations  (Table  5). 
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Table  4 


Site  4  Confirmatory  Sampling  -  Concrete  Pad 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 


SAMPLE  ID 

SAMPLE  DEPTH 
(ft.  below  grade) 

BENZENE 

(ug/kg) 

NAPHTHALENE* 

(ug/kg) 

2-METHYLNAPHTHALENE* 

(ug/kg) 

1ST  PHASE 

FTA-01-01-F  (S4-01-01-F) 

20 

ND 

ND 

2,140 

FTA-01-02-W  (S4-01-W) 

15 

ND 

ND 

ND 

2ND  PHASE 


FTA-02-01-F 

25 

ND 

ND 

2,140 

FTA-02-02-F 

25 

ND 

ND 

2,390 

FTA-02-03-F 

25 

ND 

2,500 

10,500 

FTA-02-04-F 

25 

ND 

890 

8,240 

FTA-02-05-F 

24 

ND 

ND 

ND 

FTA-02-06-W 

24 

ND 

ND 

590 

FTA-02-07-W 

25 

ND 

ND 

ND 

FTA-02-08-W 

24 

ND 

ND 

ND 

FTA-02-09-W 

24 

ND 

ND 

ND 

FTA-02-10-W 

24 

ND 

ND 

ND 

FTA-02-11-W 

24 

ND 

ND 

ND 

FTA-02-12-W 

24 

ND 

ND 

ND 

FTA-02-12-W-DUP 

24 

ND 

ND 

ND 

3RD  PHASE 


FTA-03-01-F 

27 

NA 

NA 

ND 

FTA-03-02-F 

27 

NA 

NA 

ND 

FTA-03-03-F 

27 

NA 

NA 

ND 

FTA-03-04-F 

27 

NA 

NA 

ND 

FTA-03-06-W 

25 

NA 

NA 

ND 

NOTES 

1.  ND  =  Non-detect.  Method  detection  limit  for  benzene  =  10  ug/kg  (EPA  5030/8020),  MDL  for  naphthalene  =  330  ug/kg  (EPA  8270), 
MDL  for  2-methynaphthalene  =  330  ug/kg  (EPA  8270). 

2.  NA  =  Not  Analyzed. 

3.  *  indicates  that  concentration  calculated  on  a  dry  weight  basis. 
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Table  5 


Site  4  Confirmatory  Samples  -  Pipeline  and  Gully 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 


SAMPLE  ID 

SAMPLE  DEPTH 
(ft.  below  grade) 

BENZENE 

(ug/kg) 

NAPHTHALENE 

(ug/kg) 

2-METHYLNAPHTHALENE 

(ug/kg) 

PIPELINE 

PI-01-01-F 

20 

ND 

ND 

ND 

PI-01-02-F 

20 

ND 

ND 

ND 

PI-01-03-F 

20 

ND 

ND 

ND 

PI-0I-03-F-DUP 

20 

ND 

ND 

ND 

PI-01-04-W 

15 

ND 

ND 

ND 

PI-01-05-W 

15 

ND 

ND 

ND 

PI-02-0 1-F* 

20 

NA 

NA 

NA 

GIJLLY 

GI-01-02-F 

1 

ND 

ND 

ND 

NOTES 

1.  ND  =  Non-detect.  Method  detection  limit  for  benzene  =  10  ug/kg  (EPA  5030/8020),  MDL  for  naphthalene  =  330  ug/kg  (EPA  8270), 
MDL  for  2-methylnaphthalene  =  330  ug/kg  (EPA  8270). 

2.  NA  =  Not  Analyzed. 

3.  *  Indicates  that  sample  was  analyzed  for  bis  (2-ethylhexyl)  phthalate  and  found  to  be  non-detect. 

Method  detection  limit  for  bis  (2-ethylhexyl)  phthalate  =  330  ug/kg  (EPA  8270). 
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4.2.3  Gully.  Following  excavation  of  the  soil  from  the  gully,  one  confirmatoiy  sample  was 
collected  and  submitted  for  analysis  of  benzene,  naphthalene,  and  2-methylnaphthalene 
(Figure  11).  Analytical  results  for  these  samples  indicate  non-detectable  contaminant 
concentrations  (Table  5). 

4.2.4  Biocells.  Following  inoculation  of  the  excavated  soil  with  the  bacteria/nutrient 
solution,  the  soil  remained  undisturbed  in  the  biocells  for  approximately  three  to  four  weeks. 
Confirmatory  samples  were  then  collected  and  submitted  for  analysis  of  benzene, 
naphthalene,  and  2-methylnaphthalene.  Confirmatory  samples  were  collected  from  both 
windrows  of  each  biocell  at  station  0+25,  station  0+75,  station  1+25,  and  station  1+75 
(station  0+00  for  each  windrow  was  located  at  the  western  end  of  the  biocell)  (Figure  11). 
Analytical  results  for  these  samples  indicate  non-detectable  contaminant  concentrations 
(Table  6). 


4.3  QUALITY  ASSURANCE/QUALITY  CONTROL 

Duplicate  confirmatory  samples  were  collected  and  analyzed  as  shown  on  Table  1,  Table  4, 
Table  5,  and  Table  6. 
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Table  6 


Site  4  Confirmatory  Samples  -  Biocells 
Alpena  Combat  Readiness  Training  Center 
Alpena,  Michigan 


SAMPLE  ID 

CONFIRMATORY 
SAMPLES  (ug/kg) 

SAMPLE  ID 

CONFIRMATORY 
SAMPLES  (ug/kg) 

BC1-01-25-A 

ND 

BC6-01-25-A 

ND 

BC1-01-25-B 

ND 

BC6-01-25-B 

ND 

BC1-01-75-A 

ND 

BC6-01-75-A 

ND 

BC1-01-75-B 

ND 

BC6-01-75-B 

ND 

BC1-01-125-A 

ND 

BC6-01-125-A 

ND 

BC1-01-125-B 

ND 

BC6-01-125-B 

ND 

BC1-01-175-A 

ND 

BC6-01-175-A 

ND 

BC1-01-175-B 

ND 

BC6-01-175-B 

ND 

BC2-01-25-A 

ND 

BC7-0I-25-A 

ND 

BC2-01-25-B 

ND 

BC7-01-25-A-DUP 

ND 

BC2-01-75-A 

ND 

BC7-01-25-B 

ND 

BC2-01-75-B 

ND 

BC7-01-75-A 

ND 

BC2-01-125-A 

ND 

BC7-01-75-B 

ND 

BC2-01-125-B 

ND 

BC7-01-125-A 

ND 

BC2-01-175-A 

ND 

BC7-01-125-B 

ND 

BC2-01-175-B 

ND 

BC7-01-175-A 

ND 

BC2-01  - 1 75-B-DUP 

ND 

BC7-01-175-B 

ND 

BC3-01-25-A 

ND 

BC8-01-25-A 

ND 

BC3-0I-25-B 

ND 

BC8-01-25-B 

ND 

BC3-01-75-A 

ND 

BC8-01-75-A 

ND 

BC3-01-75-B 

ND 

BC8-01-75-B 

ND 

BC3-01-125-A 

ND 

BC8-01-125-A 

ND 

BC3-01-125-B 

ND 

BC8-01-125-B 

ND 

BC3-01-175-A 

ND 

BC8-01-175-A 

ND 

BC3-01-175-B 

ND 

BC8-01-175-B 

ND 

BC4-01-25-A 

ND 

BC9-01-25-A 

ND 

BC4-01-25-A-DUP 

ND 

BC9-01-25-B* 

ND 

BC4-01-25-B 

ND 

BC9-01-75-A 

ND 

BC4-01-75-A 

ND 

BC9-01-75-B 

ND 

BC4-01-75-B 

ND 

BC9-01-125-A 

ND 

BC4-01-125-A 

ND 

BC9-01-125-B 

ND 

BC4-01-125-B 

ND 

BC9-01-175-A 

ND 

BC4-01-175-A 

ND 

BC9-01-175-A-DUP 

ND 

BC4-01-175-B 

ND 

BC9-01-175-B 

ND 

BC4-02-01 

ND 

BC5-01-25-A 

ND 

BC10-01-25-A 

ND 

BC5-01-25-B 

ND 

BC10-01-25-B 

ND 

BC5-01-75-A 

ND 

BC10-01-75-A 

ND 

BC5-01-75-B 

ND 

BC10-01-75-B 

ND 

BC5-01-125-A 

ND 

BC10-01-125-A 

ND 

BC5-01-125-B 

ND 

BC10-01-125-B 

ND 

BC5-01-175-A 

ND 

BC10-01-175-A 

ND 

BC5-01-175-B 

ND 

BC10-01-175-B 

ND 

1.  ND  =  Non-detect.  AO  confirmatory  samples  analyzed  for  benzene  (MDL  -  10  ug/kg),  napthalene 


(MDL  =  330  ug/kg),  and  2-methylnapthalene  (MDL  =  330  ug/kg). 

2.  *  Indicates  that  sample  was  analyzed  for  bis  (2-ethylhexyl)  phthalate  and  found  to  be  non-detect. 
Method  detection  limit  for  bis  (2-ethylhexyl)  phthalate  =  330  ug/kg  (EPA  8270). 
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5.0  CONCLUSIONS 


Based  on  the  confirmatory  sampling  analytical  results,  the  contaminated  soils  at  Site  2  and 
Site  4  of  the  Alpena  CRTC  have  been  remediated  in  accordance  with  the  United  States 
Property  and  Fiscal  Officer’s  Request  for  Technical  Proposal.  No  further  action  is  required 
at  Site  2  and  Site  4  with  respect  to  the  Installation  Restoration  Program. 
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Alpena  CRTC  Request  for  Proposal 


8  Aug  94 


SECTION  1 
OBJECTIVE 


The  Michigan  Air  National  Guard  (MIANG),  Alpena  Combat  Readiness  Training 
Center  (CRTC)  wishes  to  solicit  proposals  for  the  construction  of  a  ex-situ  bioremediation 
system.  The  Base  is  located  at  5884  A  Street,  Alpena,  Michigan,  adjacent  to  the  Alpena 
Regional  County  Airport.  The  Base  contact  is  Captain  Fred  Kimble,  Base  Environmental 
Coordinator. 

The  bioremediation  system  is  to  be  located  in  an  area  where  the  soil  is  contaminated 
with  petroleum  hydrocarbons  and  lead.  The  successful  company  shall  provide  the  design  and 
construction  of  a  bioremediation  system  (in-situ  or  ex-situ)  capable  of  reducing  the  existing 
petroleum  hydrocarbon  levels  to  below  the  state  clean-up  action  levels  and  stabilization  of 
lead  by  means  of  lime  induction.  Stabilized  soil  will  be  used  to  create  a  concrete  lined  ditch 
at  Site  2.  The  successful  proposal  package  shall  be  prepared  according  to  the  guidelines 
established  in  the  following  specifications. 

Proposal  packages  submitted  for  review  shall  include  the  company’s  experience 
record,  detailed  bioremediation  system  design,  construction/performance  schedule  and  cost 
breakdown.  Evaluation  of  proposals  will  be  based  on  the  contractor’s  experience,  the 
technical  merits  of  the  bioremediation  system  design  and  the  cost. 
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Alpena  CRTC  Request  for  Proposal 


8  Aug  94 


SECTION  3 

SCOPE  OF  WORK 


The  prospective  proposal  packages  shall  include  the  following  information  to  be 
reviewed  by  the  Michigan  Air  National  Guard  (MIANG)  and  its  authorized  representatives: 

o  Company  information  in  the  form  of  brochures,  experience  record,  past  job  history, 

etc. 

o  Bioremediation  system  design  data  including  plans,  equipment  specifications  and 
material  information,  signed  by  a  registered  professional  engineer  m  the  State  of  Michigan. 

o  Schedule  for  construction  (installation)  activities  and  periodic  testing  (including 
final  verification  sampling  and  report). 

o  Project  shall  be  proposed  on  a  lump  sum  basis,  but  an  itemized  cost  breakdown 
shall  be  submitted  for  review. 

In  their  proposals,  the  prospective  companies  shall  make  provisions  for  all  those 
requirements  outlined  in  the  request  for  proposal. 


3.1  INFORMATION  ON  SITE  CONDITIONS 


Information  regarding  site  conditions,  subsurface  information,  construction  of 
existing  site  facilities  as  applicable,  buried  utilities  and  similar  data  will  be  available  for 
inspection  at  the  office  of  the  Base  Civil  Engineer  (BCE)  upon  request. 


Utility  lines  and  structures  indicated  on  figures  provided  by  the  MIANG  shall  be 
protected  by  the  Contractor  from  any  damage  as  a  result  of  his  operations.  The  Contractor 
will  obtain  a  digging  permit  from  the  office  of  the  Base  Civil  Engineer  and  contact  MISS  DIG 
or  the  individual  utility  companies  to  locate  and  mark  all  utilities  before  excavation  begins. 
The  Contractor  shall  use  all  available  measures  to  verify  the  actual  field  location  of  all 
utilities  in  the  proposed  work  area,  including  review  of  applicable  Base  facilities  information. 
The  Contractor  shall  report  his  findings  to  the  Contracting  Officer  or  his  authorized 
representative.  The  Contractor  shall  notify  the  Contracting  Officer  or  his  authorized 
representative  of  any  discrepancies,  variations,  etc.  The  Contractor  will  work  in  conjunction 
with  the  Contracting  Officer  or  his  authorized  representative  to  field  locate  the  utilities  by 
hand  excavation  or  other  exploratory  measures.  The  Contractor  shall  bear  the  cost  of  repair 
or  other  exploratory  measures.  The  Contractor  shall  bear  the  cost  of  repair  or  replacement  of 
any  utility  lines  or  structures  which  are  shown  on  the  figures  or  otherwise  made  known  to 
the  Contractor  which  are  broken  or  damaged  by  his  operations. 


The  Contractor  is  required  to  make  arrangements  with  the  Contracting  Officer  or  his 
authorized  representative  for  permission  to  visit  the  work  area  and  verify  quantities  (if 
needed)  prior  to  completing  his  proposal  package. 
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3.2  INFORMATION  ON  BIOREMEDIATION  SYSTEM 

The  objective  will  be  to  design  a  system  capable  of  reducing  the  petroleum 
hydrocarbon  levels  in  the  soil  to  below  state  clean-up  action  levels  mid  to  stabikze  the  lea  y 
means  of  lime  induction  within  fifteen  (15)  months.  The  Michigan  En^ronmenta!  Respond 
Act  (MERA)  is  the  statutory  authority  for  activities  in  the  state  which  do  not  fall  under 
federal  Superfund  (CERCLA,  NCP)  statutory  authority.  Public  Act  307  establishes  soil  clean 

up  standards. 

3.3  WORK  UNDER  THIS  PROJECT  ,v. 

The  Contractor  shall  furnish  all  labor,  materials,  equipment,  temporary  offices, 
facilities  and  utilities,  to  perform,  but  not  limited  to,  the  following: 

o  Design  and  construct  (install)  a  bioremediation  system. 

o  Provide  for  all  applicable  permits,  manifests  and  licenses. 

o  Remove  and  dispose  of  the  concrete  pad  and  piping  at  Site  4  in  a  proper  manner. 

o  Perform  all  work  in  a  manner  to  satisfy  standard  codes  and  local  and  State 
requirements. 

o  Restore  all  work  areas  to  original  or  better  condition. 

0  Perform  all  work  in  a  good  workmanlike  manner  according  to  standard  industry 
practice. 

o  Provide  for  a  safe  work  site  at  all  times. 

o  In  response  to  the  request  for  proposal,  The  Contractor  shall  describe  by  specific 
item  how  the  project  as  proposed  wifi  comply  with  the  regulatory  requirements  identified  in 
Section  3.4,  paragraph  2  of  this  RFP.  Including  but  not  limited  to: 

oo  For  proposals  relying  on  cultured  microbes,  provide  a  detailed  description 
of  how  the  microbes  were  selected  and  cultured.  The  Contractor  must  demonstrate  that  the 
cultured  microbes  are  not  pathogenic. 

00  Provide  an  explanation  of  how  a  complete  characterization  of  both  the 
background  groundwater  quality  and  the  groundwater  quality  at  the  remediation  site  will  be 
provided  The  study  should  include  an  analysis  of  the  potential  introduction  of  mlcro^  “t0 
the  groundwater  and  chemical  analyses  of  contaminants,  anions,  cations,  dissolved oxyg  , 
pH,  temperature  and  nutrient  levels.  NOTE:  Existing  monitoring  wells  can  be  utilized  b> 
the  Contractor  for  obtaining  samples  for  analysis. 

oo  Provide  a  site  monitoring  plan.  The  monitoring  plan  should. 

(1)  draw  on  the  hydrological  description  of  the  site  to  determine  the  optimum 
placement  location  for  system  installation  (including  a  layout  of  components). 

(2)  describe  the  periodic  monitoring  plan  which  will  determme  the  Pr°^®55 
and  completion  of  the  remediation.  This  will  include  proposed  sampling  point  identification, 
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sampling  methods  and  protocols,  the  frequency  of  interim  sampling  actions,  project  schedule 
and  report  outline  (IAW  Michigan  DNR  regulations). 

(3)  provide  a  work  plan  explaining  the  methodology  (including  sampling, 
analysis,  procedures,  etc.)  to  be  followed  to  confirm  the  bioremediation  project  objectives  have 

been  met. 


(4)  describe  the  final  report  to  be  prepared  IAW  Michigan  DNR  regulations 
which  will  include  but  not  be  limited  to:  a  summary  of  the  work  accomplished  including  the 
procedures,  results,  a  comparison  of  the  results  against  the  clean-up  action  levels  and  an 

evaluation  of  the  results  with  supporting  conclusions..'  •  . 


oo  Provide  a  determination  of  the  nutrient  requirements  for  the  contaminant 
degrading  microbes  to  achieve  optimum  growth  and  a  complete  description  of  the  method 
used  to  determine  microbe  nutrient  requirements. 


oo  Provide  a  complete  description  of  any  additives,  including  nutrients,  used 
in  the  process  and  an  assessment  of  the  toxicity  of  the  additives. 

oo  Provide  an  evaluation  of  potential  subsurface  geochemical  reactions  and 
co-solvency  effects  that  might  occur  as  a  result  of  the  bioremediation  project,  including 
details  regarding  how  the  evaluation  was  made.  Measures  to  prevent  adverse  subsurface 
'  geochemical  reactions  and  co-solvency  effects  must  be  discussed  m  the  evaluation. 


microbes. 


00  Provide  a  description  of  the  method  used  to  supply  oxygen  to  aerobic 


oo  Provide  the  results  of  a  hydrogen  peroxide  stability  test  if  hydrogen 
peroxide  will  be  used. 

oo  Provide  the  expected  estimated  extent  and  rate  of  biodegradation. 


oo  Provide  an  estimate  of  hydrocarbon  or  air  contaminant  emissions 
produced  by  the  bioremediation  operations. 

o  Provide  a  detailed  description  of  the  methodology  to  be  utilized  to  remediate  the 
lead  currently  above  the  state  action  levels. 


o  Use  stabilized  soil  to  create  a  concrete  fined  ditch  at  Site  2  and  provide  a  conduit 
valve  or  similar  device  to  prevent  the  potential  for  future  contammation  of  the  drainage  ditch 


o  Provide  a  detailed  description  of  how  the  wastes  generated  as  part  of  this  project 
will  be  handled,  analyzed  and  disposed  of. 


3.4  REGULATORY  REQUIREMENTS 

The  Contractor  shall  conduct  all  work  specified  herein  and  all  associated  work 
necessary  to  complete  the  work  in  accordance  with  all  Federal,  State  and  local  ordinances, 
codes  and  regulations  including,  but  not  limited  to  those  of  the  United  States  Envuronmenta1 
Protection  Agency  (USEPA)  and  the  Michigan  Department  of  Natural  Resources  (DNR). 
Should  any  regulation,  code  or  ordinance  conflict  with  that  of  another  agency  or  any 
requirement  stifled  herein,  the  more  stringent  regulation,  code  ordinance  or  requirement 

shall  be  enforced. 
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The  bioremediation  project  is  being  undertaken  in  accordance  with  the  Source 
Removal  Action  Plan,  dated  June  1994  and  the  State  and  Federal  Applicable  or  Relevant  and 
Appropriate  Requirements  (ARARs)  Analysis  (AM  Appendix  B). 


3.5  SAFETY  REQUIREMENTS  - 

The  Contractor  shall  do  whatever  work  is  necessary  for  safety  and  shall  be  solely  and 
completely  responsible  for  conditions  of  the  jobsite,  including  care  and  safety  of  all  property  , 

and  safety  of  all  persons  at  the  jobsite  whether  or  not  employed  by  the  Contractor  during  the  ■ 

Contract  period.  This  requirement  shall  apply  continuously  and  not  be  limited  to  normal  ■ 

working  hours  and  shall  apply  to  all  activities  both  directly  and  indirectly  associated  with  all 
work  covered  by  the  Contract.  These  requirements  do  not  supersede,  but  are  in  addition  to  ■ 

any  federal,  OSHA  (federal  and  state),  state  or  local  regulations.  If  a  conflict  occurs  between  | 

these  requirements  and  current  regulations,  the  more  stringent  shall  apply. 

a 

The  Contractor  shall  at  all  times  provide  proper  facilities  for  safe  access  to  the  work  | 

by  authorized  government  officials. 

It  shall  be  the  responsibility  of  the  Contractor  to  be  familiar  with  the  required  health  fl 

.  and  safety  regulations  in  the  performance  of  this  work.  . .  , .  •  . .  ^  *"™' 

The  Contractor  shall  be  required  to  certify  that  all  Contractor,  subcontractor  or  a 

service  personnel  entering  the  work  area  for  the  purpose  of  performing  or  supervising  the  B 

removal  of  potentially  hazardous  waste;  for  health,  safety,  security  or  administrative 
purposes;  for  maintenance;  or  for  any  other  function  have  met  the  training  requirements 

specified  by  OSHA  (29  CFR  Part  1910.129[e]).  Certification  of  safety  training  wfil  be  I 

contained  in  this  Document.  A  Certificate  of  Training  is  acceptable  documentation. 


3.6  PERMITS  AND  CLEARANCES 


The  Contractor  shall  be  held  responsible  for  preparing  and  obtaining  all  appropriate 
federal  state  or  local  permits  for  all  activities.  The  Contractor  shah  prepare  all  mmiifests  or 
shipping  papers  to  handle,  dispose,  treat  and/or  transport,  including  but  not  limited  to  any 
contaminated  excavated  soil.  Any  drawings  submitted  with  permit  applications  shall  be 
signed  off  on  by  a  Professional  Engineer  registered  in  the  State  of  Michigan. 


The  Contractor  shall  be  responsible  for  obtaining  the  necessary  digging  permits.  The 
Contractor  shall  not  perform  any  work  in  any  area  until  these  permits  have  been  obtained 
and  the  MIANG  utilities  have  been  flagged  by  MIANG  as  a  requirement  of  the  dl=£>mo 
permits.  The  digging  permits  and  the  flagging  are  approximate  only.  Contractor  shall  use 
all  available  measures  to  verify  the  actual  field  location  of  utilities  including  hand  excavation 
and  exploratory  excavations. 


The  Contractor  shall  provide  entrance  permit  information  to  the  Contracting  Officer 
or  his  authorized  representative  ten  (10)  working  days  prior  to  entering  MIANG.  This 
information  includes  names  of  all  personnel,  including  subcontractors,  who  are  entenng 
MIANG  the  dates  they  will  be  there  and  the  purpose  of  the  personnel  at  MIANG.  Ine 
permit  must  accompany  Contractor  or  subcontractors)  personnel  at  all  times  while  on  base 
and  must  be  shown  upon  each  entry  to  MIANG. 
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The  Contractor  shall  submit  all  necessary,  completed  permit  applications,  manifests 
and  licenses  to  perform  the  Work  specified  herein.  The  Government  will  sign  manifest  forms 
and  other  forms  as  appropriate  and  submit  them  to  the  appropriate  agencies.  Contractor 
shall  make  payment  of  all  permit  fees. 


3.7  DAILY  RECORDS 

•During  construction  (installation),  the  Contractor  shall  maintain  a  field  notebook  to  • 
record  data  and  observations  covering  both  the  Contractor's  and  all  subcontractor  s  activities. 
Entries  shall  be  as  much  detailed  as  is  necessary  so  that  anyone  referring  to  mdividual 
activities  may  reconstruct  an  accurate  description  of  a  particular  situation  without  reliance 

on  memory. 

The  field  notebook  shall  be  bound  and  shall  contain  a  variety  of  information  including 
daily  entries  in  waterproof  black  ink  of  the  date,  start  and  finish  time,  weather,  the  number 
of  field  personnel  by  trade  designation,  number  of  administrative  and  supervisory  personne 
working  on  the  job,  major  equipment  being  used,  description  and  status  of  all  work  m 
progress  as  well  as  all  new  work  started,  location  of  work  that  the  Contractor  is  performing, 
level  of  personnel  protection  being  used  on-site,  site  safety  meeting  attendance  list,  volumes 
..and  categories  of  wastes  handled,  vehicle  log  and  .the  signature  of  the  person  m^mgthe  ^., 
”  entry.  The  names  of  visitors  to  the  work  location  and  the  purpose  of  their  visit  shall  be 
recorded  in  the  field  notebook.  The  notebook  shall  be  maintained  in  chronological  order  and 
all  pages  shall  be  dated  and  sequentially  numbered. 

The  Contractor  shall  make  the  field  notebook  available  for  review  by  the  Contracrin 
Officer  upon  request.  The  completed  bound  notebook  shall  be  turned  over  to  the  Contracnn 
Officer  when  all  work  specified  herein  is  completed. 

All  measurements  made  and  samples  collected  shall  be  recorded.  All  entries  shall  be 
made  in  black  ink  and  no  erasures  may  be  made.  If  an  incorrect  entry  is  made,  the 
information  shall  be  crossed  out  with  a  single  strike  mark  and  initialed  by  the  recorder. 

X 


3.8  PHOTOGRAPHIC  AND  VIDEO-TAPE  RECORDS 

Photographs  or  videotapes  of  the  site  conditions  will  be  taken  by  the  Contractor 
before  work  at  an  area  commences,  during  all  major  phases  of  the  work  and  atthe 
completion  of  the  work.  A  copy  of  the  photographs  or  videotapes  will  be  submitted  to  the 
Contracting  Officer  or  his  authorized  representative  within  two  working  days  after  the 
shooting.  Contractor  shall  place  a  standard  sized  object  such  as  a  ruler  or  other  appropriate 
object  next  to  the  item(s)  being  recorded  so  that  the  relative  size  can  be  estimated  from  e 
photographic  or  video  records.  Each  picture  or  tape  cassette  will  be  labeled  with  the  date, 
time,  location  and  identity  of  the  recorder.  Should  any  picture  or  portion  of  the  video  be 
unclear  or  obscured,  or  if  an  important  feature  is  missing  from  the  photographic  records 
defined  by  the  Contracting  Officer  or  his  authorized  representative,  the  pictures  and/or  vi  eo 
records  will  be  retaken  and  re-submitted  to  the  Contracting  Officer  or  his  authorized 
representative  within  two  working  days. 
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3.9  CONSTRUCTION  SCHEDULE 

The  Contractor  shall  submit  for  review  and  approval  by  the  Contracting  Officer  or  his 
authorized  representative  a  Contract  Progress  Schedule  within  five  days  of  initiating  work^ 
The  schedule  should  show  the  major  activities  of  work  to  be  accomplished  during  the  fifteen 
month  Contract  performance  period.  Progress  reports  for  work  accomplished  must  be 
submitted  weekly  and  will  be  used  by  the  Contracting  Officer  to  ensure  payment  for  work 
completed. 


3.10  MOBILIZATION  AND  DEMOBILIZATION  - 

Mobilization  shall  include  all  Contractor  and  subcontractor(s)  labor  and 
materials  required  to  transport,  assemble  and  set  up  on  site  all  Contractor  and 
subcontractor(s)  equipment,  personnel  and  other  services  necessary  to  perform  the  Wor  . 
Transportation  and  assembly  of  equipment  necessary  to  perform  the  Work  dunng  the i  project 
are  also  included  under  mobilization.  Preparation  of  construction  schedules,  attendance  at 
meetings  and  other  administrative  items  are  a  part  of  Mobilization.  Standby  time  will  not  be 
paid  for  delays  due  to  Contractor  and  subcontractor(s)  mobilization  activities,  such  as 
obtaining  additional  supplies  for  field  use. 

_  .  _  ....  Demobilization  includes  all  Contractor  and  subcontractor(s)  labor,  and , 

materials  required  to  decontaminate,  dismantle,  package  and/or  transport  from  the  site  all 
Contractor  and  subcontractor(s)  equipment  and  personnel,  and  to  complete  the  site  clean-up 
to  the  satisfaction  of  the  Contracting  Officer  or  his  authorized  representative. 


3.11  SITE  RESTORATION 

(See  Appendix  C) 


3.12  SUBMITTALS 

The  breakdown  for  the  required  submittals  is  presented  in  Appendix  B. 
Required  submittals  include,  but  are  not  limited  to  those  described  m  the  appendix. 
Additional  information  may  be  required  to  clarify  a  submittal. 

The  Contractor  shall  submit  to  the  Contracting  Officer  or  his  authorized 
representative  for  his  review  and  approval  five  (5)  copies  of  each  item  to  be  submitted.  Tjvo 
copies  will  be  returned  to  the  Contractor  following  review  by  the  Contracting  Officer  or  hi* 
authorized  representative.  If  the  Contractor  requires  addltionaJ  copies  to  be  retume  , 
additional  copies  must  be  submitted  by  the  Contractor.  All  such  items  required  to  be 
submitted  for  review  shall  be  furnished  by  and  at  the  expense  of  the  Contractor  and  any 
work  affected  by  them  shall  not  proceed  without  such  review.  Submittals  and  their  contents 
shall  be  properly  prepared,  identified  and  transmitted  as  provided  herein  or  as  the 
Contracting^ Officer  may  otherwise  direct.  Submittal  shall  be  approved  before  the  material  or 
equipment  covered  by  the  submittal  is  delivered  to  the  site. 

Unless  otherwise  stated  for  a  specific  item  herein,  not  more  than  5  days 
shall  be  allowed  for  the  review  of  submittals,  not  including  the  time  necessary  for  delivery  or 
mailing,  and  shall  cause  no  delay  in  the  Work.  Extension  of  Contract  Time  will  not  be 
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granted  because  of  the  Contractor's  failure  to  make  timely  and  correctly  prepared  and 
presented  submittals  with  allowance  for  the  checking  and  review  periods. 

At  the  time  of  submission,  the  Contractor  shall  give  notice  in  writing  in 
the  submittal  of  any  deviation  from  the  requirements  of  the  request  for  proposal.  The 
deviations  shall  be  clearly  indicated  or  described  including  all  other  changes  required  to 
coordinate  the  Work.  The  Contractor  shall  state  in  writing  all  variation  in  costs  occasioned 
by  the  deviations  and  his  assumption  of  the  cost  of  all  related  changes  if  the  deviation  is 
approved. 

—  _  .  . ;  .  .  ..  The  Contractor  shall  deliver  submittals  by  means  of  dated,  signed  and 

sequence  numbered  transmittals  identifying  as  to  initial  or  resubmittal  status,  and  full} 
describing  the  submittal  contents.  Submittals  are  not  acceptable  directly  from 
subcontractors,  suppliers  or  manufacturers.  In  each  transmittal,  the  Contractor  shall  state 
the  Government's  Project  Number,  Name  and  Address  of  Contractor,  Name  and  Address  of 
subcontractor,  manufacturer,  supplier  or  distributor  as  applicable,  Plan  Reference  and 
Specification  Section,  Articles  and  paragraphs  to  which  the  submittal  pertains; 
accompanying  data  sheets,  catalogs  and  brochures  shall  be  identified  in  the  same  manner. 
Where  several  types  or  models  are  contained  in  the  literature  the  Contractor  shall  delete 
non-applicable  portions  or  specifically  indicate  which  portions  are  intended  and  applicable. 
Submittal  transmittals  shall  fully  index  all  items  submitted. 

-  1  ••incomplete.  Submittals,  inchiding 'those' not  correctly  trahsmitfed/nof  correctly  titled  and 
identified,  or  not  bearing  the  Contractor's  review  and  approval  stamp,  will  be  returned  to  the 
Contractor  without  review. 

2.  Interrelated  Submittals.  Except  where  the  preparation  of  a  submittal  is  dependent  upon 
the  approval  of  a  prior  submittal,  all  submittals  pertaining  to  the  same  class  or  portion  of  the 
Work  shall  be  submitted  simultaneously. 

The  approval  of  submittals  shall  not  relieve  the  Contractor  of 
responsibility  for  any  revision  in  resubmittals  unless  the  Contractor  has  given  notice  in 
writing  of  the  deviation  or  revision  at  the  time  of  submission  or  resubmission  and  written 
approval  has  been  given  to  the  specific  deviation  or  revision,  nor  shall  any  approval  relieve 
the  Contractor  of  responsibility  for  errors  or  omissions  in  the  submittals  or  for  the  accuracy 
of  dimensions  and  quantities,  the  adequacy  of  connections  and  the  proper  and  acceptable 
fitting,  execution  and  completion  of  the  Work. 

The  Contractor  shall  make  all  required  corrections  and  shall  resubmit 
the  required  number  of  corrected  submittals  until  approved  by  the  Contracting  Officer  or  his 
authorized  representative.  The  Contractor  shall  direct  specific  attention,  in  writing  to 
revisions  other  than  the  corrections  called  for  on  previous  submittals,  and  shall  state  in 
writing  all  variations  in  costs  and  his  assumption  of  the  cost  related  changes.  The 
Contractor  shall  identify  each  resubmittal  with  number  of  the  original  submittal  followed  bv 
consecutive  letters  starting  with  "A"  for  the  first  resubmittal,  "B"  for  the  second  resubmittal, 

etc. 


The  contractor  shall  check  submittals  returned  to  him  for  correction. 

No  Work  represented  by  required  submittals  shall  be  purchased  or 
commenced  until  the  applicable  submittal  has  been  approved.  Work  shall  conform  to  the 
approved  submittals  and  all  other  requirements  of  the  Contract  Documents  unless 
subsequently  revised  by  an  appropriate  Modification,  in  which  case  the  Contractor  sha 
prepare  and  submit  revised  submittals  as  may  be  required.  The  Contractor  shall  not  procee 
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with  any  related  Work  which  may  be  affected  by  the  Work  covered  under  submittals  until  the 
applicable  submittals  have  been  approved,  particularly  where  machinery,  equipment, 
concrete  work  and  the  required  arrangements  and  clearances  are  involved. 
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SECTION  4 

CRITERIA  FOR  PROPOSAL  EVALUATION 


Evaluation  of  the  proposals  shall  be  based  on  the  Contractor’s  experience, 
the  technical  merits  of  the  bioremediation  system  design  and  the  cost.  If  proposals  do  not 
demonstrate  sufficient  experience,  then  no  further  consideration  will  be  made.  The  technical 
evaluation  will  include  but  not  limited  to  ranking  designs  for  effectiveness  at  meeting  or.  .JC  -.  ^  L 
.exceeding  the  bioremediation  system  objectives.  .Cost  evaluation  wininclude-butnot  limted^^^~.~^ 
to  proposal  cost  and  analytical  sampling  coiifirmation/report  costs. 

Prospective  proposal  packages  shall  provide  sufficient  and  appropriate 
information  to  allow  for  a  complete  review  of  the  packages  attributes. 

The  prospective  contractors  must  show  a  demonstrated  ability  and 
technical  expertise  in  the  completion  of  similar  or  related  projects.  Contractor  must  have 
successfully  installed  and  completed  similar  systems  in  the  last  three  years. 
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Regional  Location  of  Phelps  Collins 
Alpena  CRTC,  MIANG,  Alpena  County  Regional  Airport.  Alpena  Michiga 
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SITE  2  -  MOTOR  POOL  AND  DRAINAGES.  01 1  Cl  I 
SITE  4  -  THIRD  FIRE  TRAINING  AREA •;{ 
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ID  -  Insufficient  Data 
B  -  Blank  contamination 
J  -  Estimated  value 
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2.3  REMOVAL  ACTION  JUSTIFICATION 

Based  upon  a  review  of  the  SI  report  the  ANGRC  identified  the  soil  opBraWe  unite  of  Sites  2 
and  4  as  potential  candidates  for  removal  actions.  The  results  of  the  investigations  completed 
at  Sites  2  and  4  were  presented  in  Section  2.2.  The  results  of  the  investigations  revealed  the 

following: 

Site  2  -  Drainage  Ditch  from  Motor  Pool  Area 

Lead  was  identified  in  the’ drainage  •ditch'sedimentabo^ 


*.*V»«***. 


No  analysis  of  semivolatile  compounds  has  occurred  at  Site  2.  TPH 
concentrations  above  100  ppm  were  detected.  A  TPH  concentration  of  above 
1 00  ppm  was  used  as  a  indicator  for  clean-up  action.  However,  the  MNDR  does 
not  have  a  clean-up  criteria  for  TPH. 

No  risk  evaluation  is  possible  due  to  a  lack  of  health  effects  data  for  TPH  and 
lead. 

■  ThP  rirainaoe  ditch  may  act  as  a  transport  pathway  .to  Thunder.  Bay  Riverv.  - 

^'Potential  receptors  are  Base  personnel  and  recreational  users. 


Site  4  -  Third  Fire  Training  Area 


Benzene  subsurface  soil  contamination  above  ARARs  was  identified  in  the 
shallow  (6.5  feet)  and  deep  (16.5  feet)  soil  intervals. 


2-methylnapthalene  and  naphthalene  were  identified  at  levels  above  ARARs  to 
a  depth  of  20  feet. 


Soils  borings  along  the  pipeline  used  to  pump  fuel  into  thef™  indicated 
bis(2-ethylhexyl)phthalate  (in  the  1 0  foot  to  1 4  foot  interval)  and  TPH  through  the 
20  foot  interval  above  ARARs. 


No  contaminants  were  detected  in  the  shallow  groundwater. 


The  soil  is  a  potential  pathway  for  contamination  of  groundwater,  surface  water, 
ancTsedTments. 


2.4  SOIL  VOLUME  ESTIMATES 


The  areal  extent  and  depth  of  contaminated  soil  was  estimated  based  upon  the  analytical 
results  presented  in  Section  2.2.  Specific  assumptions  were  made  for  each  site  and  are 
discussed  in  the  following  sections. 
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The  volume  estimates  presented  here  are  based  on  current  available  information. 
Consequently,  the  actual  volumes  may  vary  depending  on  the.  results  of  the  field  sampling 
carried  out  in  conjunction  with  the  selected  removal  activity. 


2.4.1  Site  2  -  Motor  Pool  Area  (drainage  ditch  operable  unit) 


Estimates  were  made  regarding  the  physical  dimensions  of  the  drainage  ditch.  No  data  were 
collected  during  the  SI  regarding  depth  of  contamination;  .however,,^ 
cohTamihants  Tri  this  Vea ‘Were' "deposited  ^by^erosiori’^fesulting^in  slialtow-contaminStiCh 
depths.  The  ditch  is  estimated  to  be  20  feet  wide  with  a  vertical  depth  of  1  foot.  Based  on 
the  existing  data,  the  length  of  the  ditch  requiring  remediation  for  TPH  is  estimated  to  be 
1 50  feet,  while  the  length  for  removal  of  lead  is  estimated  at  430  feet.  The  removal  volume 
for  lead  includes  all  of  the  soil  treated  for  TPH  contamination  along  with  an  additional  280  feet 
of  ditch  which  requires  removal  of  metals  only.  The  in-place  volume  of  soil  requiring  TPH 
removal  is  estimated  to  be  approximately  3000  cubic  feet  or  1 1 1  cubic  yards.  The  in-place 
soil  volume  requiring  metals  removal  is  estimated  to  be  8600  cubic  feet  or  319  cubic  yards. 


2.4,2  Site  4  -  Third  FireDegartment  Training 


The  analytical  results  obtained  from  soil  boring  SB1  at  26  feet  indicated  that  the  concentration 
of  contaminants  of  concern  at  this  level  was  below  ARARs.  Soil  borings  around  the  perimeter 
of  the  concrete  pad  indicated  that  the  vertical  extent  of  contaminant  concentrations  above 
ARARs  ranged  from  1  to  20  feet  below  the  surface.  The  outer  edge  of  the  concrete  is 
assumed  to  be  the  extent  of  horizontal  migration.  The  initial  excavation  in  the  area  is  assumed 
to  be  a  1 65  feet  diameter  cylinder  to  20  feet  in  depth  with  an  area  of  21 ,382  ft ,  yielding  a 
volume  of  1 5,851  yd3.  Excavation  from  20  to  26  feet  is  assumed  to  be  a  cone  resulting  in 
a  volume  of  1,585  yd3.  A  depth  of  26  feet  is  estimated  as  the  maximum  depth  of 

contamination. 


1  The  1 993  sampling  results  indicated  contamination  in  the  area  of  the  pipeline  which  was  used 

to  pump  fuel  into  the  FTA.  TPH  was  detected  in  borings  placed  along  the  pipeline.  TPH  was 

(detected  at  levels  above  1 00  ppm  from  1 0  to  20  feet.  In  order  to  estimate  the  volume  of  soil 
associated  with  the  pipeline,  specific  assumptions  were  made.  The  length  of  the  pipeline  is 
assumed  to  be  200  feet  and  the  depth  of  soil  requiring  remediation  is  assumed  to  be  0-  to  20- 
feet.  The  lateral  extent  of  the  contamination  is  assumed  to  be  5  feet.  The  above  assumptions 
]  result  in  a  volume  of  20,000  ft3  or  740  yd3  of  soil  for  remediation. 

The  gully-fcBtweefPthe  FTA  and  the  sinkhole  is  included  as  part  of  the  removal  area  as  a 
I  precautionary  measure  since  runoff  from  the  FTA  traveled  through  the  gully.  The  dimensions 

■  f  of  the  eroded  gully  are  estimated  to  be  80  feet  long  by  20  feet  wide.  The  depth  of  excavation 
is  estimated  to  be  1  foot.  The  resulting  volume  for  the  gully  is  1 ,600  cubic  feet  or  59  cubic 
|  yards.  The  total  volume  for  Site  4  is  18,235  yd3. 

1 
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,r.,.  Submittal  Requirements 


REQUEST  FOR  PROPOSAL  -  SUBMITTAL  SCHEDULE 


Line  1: 


Line  2: 


Line  3: 


Company  Information 

+  Brochures,  Experience  Record,  Job  History,  etc. 

Bioremediation  System  Design  (Section  3.2) 

+  Conceptual  Site  Plan  showing  proposed  layout 
+  Description  of  how  microbes  will  be  selected 
+  Description  of  how  lead  will  be  stabilized 
J "’“'•T  Description^ how  wastes^generaf Id  will  Behandled1^^5^'^'20^' 
+  Conceptual  Site  Monitoring  Plan 
+  Equipment  Information  and  Specifications 

Itemized  Cost  Breakdown  of  Lump  Sum  Price 

+  Unit  costs  (by  division  of  labor  and  materials)  for  system  installation 
+  Unit  costs  for  periodic  and  final  testing  and  report 


Line  4: 


Line  5: 


Proposed  Construction  Schedule  (including  installation  and  monitoring) 
Certification  of  Training  (OSHA  29  CFR  1910.120  [e])  (Section  3.5) 


Alnena  CRTC  Request  for  Proposal 


8  Au2  94 


I 


FJ7VAL  APPROVALS/CONSTRUCTION  -  SUBMITTAL  SCHEDULE 


Line  1: 

levels 

Line  2: 
Line  3: 
Line  4: 


Bioremediation  System  Design  (Section  3.2) 

+  Final  Site  Plan  showing  layout  and  location  of  system 

+  Description  of  how  microbes  were  selected/cultured 

+  Description  of  how  lead  will  be  remediated  to  meet  MDNR  action 

+  Final  Site  Monitoring  Plan  .  _  ;  ^  ^  o  _ _ 

^;;‘;;;^;.+>:Fma^EquipmentandJIateri^ 

Proposed  Analytical  Laboratory 

Contract  Progress  Schedule  (Section  3.9) 

Additional  Design  Information  (Section  3.3) 

+  Groundwater  quality  assessment/evaluation 
+  Nutrient  requirements 
+  Additives  Description 

+  Evaluation  of  potential  subsurface  geochemical  reactions 
and  co-solvency  effects 

+  Description  ,.of  the  method  .for  oxygenJsupply;,^>rfM^.+»ir.,«.^f*« 

+  Hydrogen  peroxide  stability  test  (if  required) 

+  Emissions  estimate 


Line  5: 

Contract  Progress  Report  (Section  3.9) 

Line  6: 

Pre-Construction  Photos  (Section  3.8) 

Line  7 : 

Construction  Photos  (Section  3.8) 

Line  8: 

Post-Construction  Photos  (Section  3.8) 

Line  9: 

Field  Notebook  (Section  3.7) 

Line  10: 

Permits,  Manifests,  Licenses  (Section  3.4  and  3.6) 

Line  11: 

Periodic  Analytical  Results  Report 

Line  12: 

Final  Analytical  Report 
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3.0  IDENTIFICATION  OF  REMOVAL  ACTION  OBJECTIVES 


The  removal  action  objectives  for  Site  2  and  Site  4  are  presented  in  this  section.  The  purpose, 
scope,  and  schedule  for  implementation  of  selected  alternatives  are  discussed.  ARARs  and 
clean-up  goals  are  presented. 


*■  REIVI 0  V^VL  ACTION  OBJECTIVES  .  ... 

,  W  |  f-  f  ,  ■  — - — - ...  - - 

•  Removal  actions  are  intended  to  attain  or  exceed  the  ARARs  of  the  Federal  and  State  of 
Michigan  environmental  and  public  health  laws.  Removal  actions  are  intended  to  be  consistent 
with  any  remedial  actions  which  might  be  initiated  at  a  later  date.  The  ARARs  for  the  three 
sites  are  discussed  in  the  following  sections. 


3.2  APPLICABLE  OR  RELEVANT  AND  APPROPRIATE  REQUIREMENTS 


The  selection  of  ARARs  is  dependent  on  the  site  characteristics,  location,  and  remedial 
-  alternative  selected.  ARARs  can  be  subdividedjnto  tiiree  specifipocategones^. 

-T  ' X?  — .  I  «  A  am  «  a  J  a  AiTI 


chemical-.ir 


specific,  location-specific,  and  action-specific 


3.2.1  Chemical-Specific  ARARs 

t 

Chemical-specific  requirements  set  health  or  risk-based  concentration  limits  or  discharge 
limitations  in  various  environmental  media  for  specific  hazardous  substances,  pollutants,  or 
contaminants.  These  requirements  generally  set  protective  cleanup  levels  for  the  chemicals 
of  concern  in  the  designated  media,  or  indicate  a  safe  level  of  discharge  that  may  occur  during 
a  remedial  activity. 

The  first  step  in  the  public  health  evaluation  is  the  selection  of  chemicals  of  concern.  This 
procedure  identifies  the  chemicals  that  pose  the  greatest  potential  public  health  risk  at  a  site 
and  is  based  on  the  site  monitoring  data,  chemical  toxicity  information,  and  environmental 
persistence  and  mobility  characteristics  of  the  chemicals. 

A  list  of  chemicals  of  concern  was  developed  by  Earth  Technology  based  upon  the  history  of 
operations  at  Phelps  Collins  and  the  results  of  the  previous  investigations.  The  chemicals  of 
concern  identified  for  Sites  2  and  4  include  2  methylnapthalene,  naphthalene,  TPH  (as  an 
indicator  oFcontamfriation  only),  benzene,  lead,  and  arsenic. 

(  The  Michigan  Environmental  Response  Act  (MERA)  is  the  statutory  authority  for  activities  in 
the  state  which  do  not  fall  under  federal  Superfund  (CERCLA,  NCP)  statutory  authority.  Under 
MERA  (1 982  PA  307,  as  amended.  Section  7)  cleanup  criteria  for  soil  and  groundwater  have 
been  promulgated.  Act  307  assigns  three  potential  types  of  cleanup  criteria:  Type  A,  Type  B, 
and  Type  C.  Type  A  criteria  direct  cleanup  of  the  site  to  background  levels  or  analytical 
method  detection  limits.  Type  B  criteria  are  health-based  levels  and  can  be  below  method 
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,  ■ .  r:ci>  occessment  chsrsctGristics* 

2— “p-  combination  o,  Types  A.  B.  or  Co  tom,  an 

acceptable  removal  action  plan. 

Act  307  Type  A  criteria  currently  allow  the  doantrp  criteria  of  metalsjo 

background  levels  or  to  acceptable  Survey  (April  1991)  and  were  established 

levels  for  Site  4  were  determined  as  outlined  below. 

Soil  borings  and  monitoring  " 

medium-  grained  quartz  sand  wit  lipncesthe  adsorption  capacity  of  the  soil.  In  order 

absence  of  the  clay  or  organic  matter  i  accurately  reflect  the  nature  of  the  material 

determine  background  values  for  both  guar*  soils 

forty)  and  for  quartz  soils  with  organic  matter  present. 

..Samples  were  obtained  in  1  *e materiaTThes'e backgrdund metalconcenoations i 
concentration. 

Background  soil  samples  obtained  from  Sites ^  and 1  during I  tH^^e*rmined  to  be 
representative  of  the  metals  concert trabons  wh  of  somewhat 

hfg'hefadsorption ffapacities^han  the  quartz  material  alone,  but  are  much  less  than  what  would 
be  seen  in  soils  with  higher  organic  content. 

Each  set  of  samples  was  statistically  analJ^Df^  value  was  computed. 

Michigan  Department  of  Natural  Resources  MDNRl.jd  a  backs  ^  ^  coeff,cfent  of 

A  valid  background  value  consists  0  calculated  background  value  is  equal  to 

variation  between  sample  results  ^  ^  °|  “e There  are  no  distinct  soil  zones 

the  mean  plus  three  times  the  standard  ^^''^ne^Ctehe,hqeuartt  and  one  for  quartz  with 

„™<  r-WM.  »•  .»•"  I"  “ 

background-concentrations  are  presented  in  Table  3-3  a 
r  Act  307  Type  B  criteria  for  soils  ^ }  t^1oif produces  ^ 

metals  present  a  threat  to  the  aquifer.  Ifth  p  A  or  B  or  the  leachate  concentration 

the  highest  of  the  groundwater  cnter.t .  under  Tyj*  A  »Xat  t0  the  aquifer.  These 
generated  by  the  background  soil,  the  rnnrpntrations  exceed  background  and  Type  A 

criteria  are  relevant  at  Site  2  where  me  a  indicate  that  no  threat  to  the 

default  values.  A  TCLP  analysis  of  the  soil  at  Site  2  may  indicate 
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Table  3-1  ARARS  For  Chemicals  of  Concern 
Alpena  CRTC,  MIANG,  Alpena  County  Regional  Airport,  Alpena,  Michigan 


Analyte 

Type  A  Default 
Criteria 
(ppb) 

Local  Background 
(ppb) 

Type  B  Clean-up 
Criteria 
(ppb) 

;A($e™c  ~  ™  ^ 

Lead  21000 

Benzene 

2-methylnapthalene 

Naphthalene 

,^,,,22Q0 

7020  80(A) 

24 

ID 

5,000 

A  -  Type  A  default  or  local  background  may  be  used 
ID  -  Insufficent  data 


""•*^grotindwater  (i.e.  no  leachate  'cbricentrations  above  the  Type  B  critefia~'bf  4  ppb)*  exists  due"*’" 
to  the  presence  of  lead.  Therefore,  lead  would  not  be  a  contaminant  of  concern. 


3.2.2  Location-Specific  ARARs 

Location-specific  ARARs  set  restrictions  on  remedial  action  activities  depending  on  the 
characteristics  of  the  site  and/or  surrounding  environments.  No  location-specific  ARARs  were 
applied  for  this  removal  action  evaluation. 


3.2.3  Action-Specific  ARARs 

Action-specific  ARARs  are  usually  technology  or  activity  based  requirements  of  limitations 
taken  with  respect  to  hazardous  wastes.  Table  3-5  presents  the  preliminary  list  of  federal  and 
state  action-specific  ARARs. 


3.3  REMOVAL  ACTION  SCOPE  AND  SCHEDULE 

Previous  site  investigations  have  identified  surface  and  subsurface  chemicals  of  concern  for 
each  site.  The  removal  action  objectives  for  the  soil  operable  unit  are:  (1)  to  prevent 
migration  of  chemicals,  (2)  to  remove  sources  of  contamination,  and  (3)  to  remediate  the  site 
to  the  levels  specified  by  the  most  stringent  ARARs. 

A  schedule  for  implementation  of  selected  alternatives  has  not  been  determined  at  this  time. 
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TABLE  3-3 


BACKGROUND  DATA  FOR  QUARTZ/CLAY  SOILS 
MIANG,  CRTC,  PHELPS  COLLINS  AIRPORT 
Al-PENA,  MICHIGAN 


Site: 

Locator: 

Depth:  ' 

Lab  Name: 

Date: 

PC-TF4 

MW1-SS1 

5  Ft 

1 8-Sept-87 

... 

PC-TF4 
MW1-SS2 
10  Ft 

1 8-Sept-87 

- . . 

PC-LF6 
MW1-SS1 
2.5  Ft'  "  " 

17-Sept-87 

PC-LF6 

MW1-SS2 

10  Ft . 

17-Sept-87 

Results 

Units 

Results 

Units 

Results 

Units 

Results 

Units 

Beryllium 

0.03 

mg/kg 

0.05 

mg/kg 

0.24 

mg/kg 

0.27 

mg/kg 

Chromium 

9.0 

mg/kg 

4.5 

mg/kg 

3.6 

mg/kg 

9.8 

mg/kg 

Copper 

0.85 

mg/kg 

0.66 

mg/kg 

0.78 

mg/kg 

1.3 

mg/kg 

l 

Nickel 

1.6 

mg/kg 

2.8 

mg/kg 

2.4 

mg/kg 

1.9 

mg/kg 

Zinc 

6.2 

mg/kg 

5.6 

mg/kg 

3.1 

mg/kg 

3.9 

mg/kg 

Arsenic 

0.51 

mg/kg 

0.36 

mg/kg 

1.3 

mg/kg 

1.5 

mg/kg 

Selenium 

0.40 

mg/kg 

0.31 

mg/kg 

2.0 

mg/kg 

1.5 

mg/kg 

Lead 

6.2 

mg/kg 

1.2 

mg/kg 

4.3 

mg/kg 

5.3 

mg/kg 
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I 

3-6 

I 


U-  Non  Delect 
J- Result  estimated 

|  J.  Result  between  Contract  Required  Detection  Until  and  litsiirinticnl  Detection  Until 
DJ-Qtmnlllntlon  Until  Estimated 
l)R.  Quantitation  Until  Rinsed  Low 


SOIL  BACKGROUND  DATA  FOR  QUARTX  SOIL 
ALPENA  CRTC,  MIANG,  ALPENA  COUNTY  AIRPORT 
ALPENA,  MICHIGAN  - 
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II 


TABLE  3-5 


PRELIMINARY  FEDERAL  AND  STATE  ACTION  -  SPECIFIC  ARARs 
ALPENA  CRTC,  MIANG,  ALPENA  COUNTY  AIRPORT  ^ 
ALPENA,  MICHIGAN 


'  REQUIREMENT  1 

COMMENT 

RCRA  -  40  CFR  <• '  - ' 

Parts  260-161 

'  GenerarRequirVments  for  HanSling'^^"^ 
Hazardous  Waste 

Part  262 

Requirements  for  Generators 

Part  263 

Requirements  for  Transport 

Part  264 

Requirements  for  Treatment,  Storage,  and 
Disposal 

Part  268 

Land  Ban  Regulations 

SDWA  -  Maximum  Contaminant  Levels 

40  CFR  Part  1 41 .11 / 141112 

..  Drinking  Water  Standards  -• — •  •• 

CAA  -  National  Ambient  Air  Quality 

40  CFR  Part  50 

Air  Emissions  from  Treatment  (40  CFR 
Technologies) 

New  Source  Performance  Standards 

40  CFR  Part  131 

OSHA  -  Requirements  for  Workers 

Engaged  in  Response  or  Other  Hazardous 
Waste  Operations  29  CFR,  Parts 
1910.50,-1000,  .1200;  Part  120 

Any  Action 

DOT  -  Rules  for  Transportation  of 
Hazardous  Materials  (49  CFR  Parts 
107,171.1-172.558) 

Offsite  Disposal 

Michigan  -  Environmental  Response  Act 
Act  No.  307,  as  amended 

Environmental  Contamination  Response 
Activity  Requirements 

Michigan  -  Hazardous  Waste  Management 
Act  No-64,  299J501 

Hazardous  Waste  Regulations 

Michigan  -  Air  Pollution  Act 

Act  No.  348  of  Public  Act  1965 

Air  Emissions  from  Treatment 

Technologies 

SDWA 

CAA 

OSHA 

DOT 


Safa  Drinking  Water  Act 
Clean  Air  Act 

Occupational  Safety  and  Health  Act 
Department  of  Transportation  Requirement 
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Alpena  CRTC  Request  for  Proposal 


8  Aug  94 


PART  1  -  GENERAL 


SITE  RESTORATION 


1.01  DESCRIPTION 


Restoration  requirements  are  specified  in  this  section.  Restoration  is  defined  as  the 
correction,  by  repair  or  replacement,  of  utilities,  grassed  areas,  pavement,  roads,  sidewalks, 
curbs,  and  any  on-site  structures  damaged  or  altered  as  a  result  of  the  Contractor  s 


■ — *  operations.-  •  -'•••  " 
1.02  RECORDS 


r”V«i  -V 


The  Contractor,  as  directed  by  the  Contracting  Officer  or  his  authorized  representative,  is 
responsible  for  recording  the  preconstruction  site  conditions  by  photograph  or  videotape. 
These  recrds  shall  be  used  by  the  Contractor  and  the  Contracting  Officer  or  his  authorized 
representative  to  ensure  that  the  site  has  been  restored  to  its  preconstruction  condition  or 
better. 

PART  2  -  PRODUCTS 

A. _ Topsoil,  reasonably  free  from  subsoil,  clay  lumps^  stones,  brush, ^fi^ps^^sJinCT,^ 

and  other  substances  which  may  be  harmful  to  vegetation  or  supporting  maintenance 
operations,  shall  be  used. 

PART  3  -  EXECUTION 


3.01  SPECIFICATIONS 

A.  General:  Specifications  for  seeding  are  provided  herein. 

If  restoration  is  required  for  items  not  specified  in  this  section,  restoration  shall  be  to 
the  condition  existing  prior  to  the  start  of  the  contract  work  or  better  and  shall  be 
made  to  the  satisfaction  of  the  Contracting  Officer  or  his  authorized  representative. 

B.  Seeding:  The  Contractor  shall  reseed  any  area  where  the  activities  have  damaged 
ground  cover.  Areas  to  be  seeded  shall  be  prepared  with  a  minimum  depth  of  4  in.  of 
topsoil.  The  topsoil  shall  be  raked  and  rolled  into  an  even  and  uniform  layer.  Seed 
shall  be  of  the  type  most  adaptable  to  the  climate  and  season  at  the  site.  The 
Contractor  shall  provide  sufficient  labor  and  material  including,  but  not  limited  to, 
seed,  water,  fertilizer,  and  mulch. 
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Technical  Meeting  Minutes 


Pre-Bid  Meeting 


Response  to  Technical  Questions 
Pre-Bid  Meeting  -  Sites  #2  and  #4 
January  9, 1995 

Alpena  Combat  Readiness  Training  Center, 

Phelps  Collins 
Alpena,  Michigan 


Question  #1: 
Response: 

Question#2: 

Response: 


Question  #3: 
Response: 


Question  #4: 
Response: 


Question  #5: 
Response: 


Question  #6: 
Response:: 


Do  you  want  the  remediation  to  be  done  in-situ  or  ex-situ  ? 

Contractor  may  propose  either  in-situ  or  ex-situ  remediation. 

Has  a  treatability  study  been  performed  demonstrating  successful  treatment 
of  soils  using  either  in-situ  or  ex-situ  bioremediation  ? 

No  treatability  study  has  been  performed  using  either  in-situ  or  ex-situ 
bioremediation. 

Will  a  treatability  study  be  required  ? 

A  treatability  study  is  not  mandatory.  However,  the  contractor  shall 
demonstrate  the  effectiveness  of  the  proposed  remedy  to  meet  or  exceed  the 
bioremediation  system  objectives. 

Is  lead  stabilization  by  lime  induction  the  only  acceptable  technology  ? 
Contractor  may  propose  other  technically  sound  alternatives  for  lead 
stabilization. 

Are  clean-up  objectives  negotiable  with  the  Michigan  Department  of  Natural 
Resources  (MDNR)  for  total  petroleum  hydrocarbons  (TPH)  and  lead  (Pb)? 
The  contractor  shall  remediate  contamination  at  Sites  #2  and  #4  to  below 
Mchigan  Public  Act  307  Type  B  clean-up  criteria  as  outlined  in  the 
MERA  Operational  Memorandums. 

How  will  clean  up  be  verified  ? 

As  outlined  on  pages  6  and  7  of  the  Request  for  Technical  Proposal  the 
contractor  shall  provide  with  his/her  proposal  a  site  monitoring  plan.  The 
monitoring  plan  shall  be  used  to  determine  the  progress  and  completion  of  the 
remediation.  The  plan  shall  include  proposed  sampling  point  identification, 
sampling  methods  and  protocols,  the  frequency  of  interim  sampling  actions, 
project  schedule  and  report  outline  in  accordance  with  MDNR  regulations. 
Please  note,  the  MDNR  does  not  recognize  TPH  concentrations  as 
verification  of  remediation. 
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Response  to  Technical  Questions 


Air  National  Guard 


**x. 


Question  #7,: 


Response: 


Question  US: 


Response: 


Question  #9: 
Response: 


Question  #10: 
Response: 

Question  #11: 

Response: 


Question  #12: 
Response: 


Question  #13: 
Response: 


Please  clarify  that  the  sinkhole  near  Site  #4  is  not  part  of  the  scope  of  work 
for  this  contract.  Are  we  correct  in  saying  that  the  sinkhole  is  not  part  of  the 
scope  of  work,  but  the  gully  from  Site  4  to  the  sinkhole  is  part  of  the  scope 

of  work?  . 

The  sinkhole  is  not  part  of  the  scope  of  work  for  this  project.  The  gully  from 
Site  #4  to  the  sinkhole  is  part  of  the  scope  of  work  for  this  project.  The  gully 
must  be  remediated  down  to  the  surface  water  in  the  sinkhole.  In  addition, 
the  construction  debris  which  is  currently  stockpiled  in  and  around  the  gully 
must  be  removed  and  properly  disposed  at  an  off-site  facility. 

On  page  2-19  of  the  SRAP  under  the  section  heading  "Site  4  -  Third  Fire 
Training  Area",  the  third  bullet  says  "Soil  borings  along  the  pipeline...". 
Please  clarify  that  the  pipeline  is  not  part  of  this  contract  scope  of  work. 

As  outlined  on  page  6  of  the  Request  for  Technical  Proposal  under  the 
heading  "Work  Under  This  Project",  the  contractor  shall  "remove  and  dispose 
of  the  concrete  pad  and  piping  at  Site  #4  in  a  proper  manner".  Therefore,  the 
pipeline  is  part  of  the  contract  scope  of  work.  The  concrete  and  piping  from 
Site  4  shall  be  properly  disposed  at  an  off-site  facility. 

What  is  the  volume  of  concrete  to  be  removed  at  Site  #4? 

The  concrete  pad  in  the  fire  training  area  is  approximately  50  ft  in  diameter 

and  8  inches  thick. 

Can  the  concrete  be  disposed  of  on-site  ? 

The  concrete  must  be  properly  disposed  at  an  off-site  facility. 

If  contaminated  groundwater  is  detected  during  groundwater  depression  with 
pumping  will  a  change  order  be  issued  to  dispose  contaminated  groundwater? 
The  contractor  shall  remediate  the  soil  at  Site  #4  to  20  ft  below  ground 
surface  According  to  page  2-11  of  the  SRAP,  groundwater  in  the  vicinity 
of  Site  #4  is  approximately  25  ft  to  30  ft  below  ground  surface. 
Consequently,  groundwater  pumping  will  not  be  required. 

Have  monitoring  wells  near  Site  #4  been  sampled  ? 

As  outlined  on  page  2-19  of  the  SRAP  under  the  heading  of  "Site  4  -  Third 
Fire  Training  Area"  no  contaminants  were  detected  in  the  shallow 
groundwater. 

Can  we  be  provided  with  copies  of  the  soil  borings  or  drilling  logs  ? 

As  outlined  on  page  2-4  of  the  SRAP,  Site  #2  hydrogeology  is  characterized 
by  55  feet  of  lacustrine  deposits  consisting  of  fine-to-coarse-grained  quartz 
sand  with  occasional  clay  lenses.  A  shallow  aquifer  is  located  within  10  feet 
of  the  surface.  As  outlined  on  page  2-1 1  of  the  SRAP,  Site  #4  hydrogeology 
is  characterized  by  35  feet  of  lacustrine  deposits  consisting  of  fine-to-medium 
grained  quartz  sand.  The  limestone  aquifer  exists  at  40  feet  to  53  feet  below 
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Question  #14: 
Response: 

Question  #15: 

Response: 

Question  #16: 
Response: 


Question  #17: 
Response: 


Question  #18: 
Response: 
Question  #19: 

Response: 
Question  #20: 


Response: 


l 


the  land  surface.  Groundwater  flow  in  the  shallow  aquifer  (25  feet  to  30  feet 
below  land  surface)  is  south-southwest  toward  the  sinkhole. 

Is  a  Michigan  Professional  Engineer  required  to  sign  and  stamp  the  proposal 
or  just  the  design  report  and  drawings  ? 

The  requirement  for  a  Michigan  Professional  Engineer's  stamp  applies  only  to 
the  design  report  and  drawings. 

Do  the  analytical  values  reported  in  tables  Table  2-1  and  Table  2-2a  for 
metals  Be,  Cd,  Cr,  Pb,  etc.  represent  total  metal  concentrations  (mg/kg)  or 
TCLP  metal  concentrations  (mg/1)  ? 

The  units  shown  for  metals  Be,  Cd,  Cr,  Pb,  etc...  on  Tables  2-1  and  2-2a  of 
the  SRAP  indicate  total  metal  concentrations  expressed  in  mg/kg. 

Please  explain  the  units  in  Table  2-2b  including  any  method  detection  limits 
for  data  in  Table  3-1  ? 

Table  2-2b  of  the  SRAP  lists  semi-volatile  organic  compounds  (SVOCs)  in 
ug/kg  (parts  per  billion)  and  TPH  in  mg/kg  (parts  per  million).  Table  3-1  of 
the  SRAP  is  not  intended  to  show  analytical  results  from  the  site.  Table  3-1 
is  a  listing  of  Applicable  or  Relevant  and  Appropriate  Requirements  (ARARs). 

Do  you  recommend  a  laboratory  for  testing  of  parameters  of  concern  ?  Do 
you  have  an  approved  laboratory  for  analysis  of  samples  to  verify  the  clean-up 
objective  achievement? 

The  contractor’s  proposed  laboratory  must  operate  under  the  United  States 
Environmental  Protection  Agency's  (U.S.  EPA’s)  Contract  Laboratory 
Program  (CLP). 

However,  analytical  sampling  for  this  project  does  not  need  to  follow  CLP 
sampling  protocols. 

Can  contaminated  material  from  site  2  be  brought  to  or  near  site  4  for 
biotreatment  while  site  4  is  undergoing  in-situ  bioremediation? 

Yes,  if  it  can  be  demonstrated  that  it  is  technically  and  economically  feasible. 

Since  the  combined  cost  of  remedial  actions  at  site  2  and  4  using  L  I  1 1  is  less 
than  bioremediation,  and  its  considered  to  be  acceptable  technology,  why  do 
the  bid  documents  appear  to  imply  a  request  for  in-situ  or  ex-situ  bio? 
LTTT  was  considered  and  rejected  in  favor  of  bioremediation. 

There  is  no  indication  that  the  point  source  of  contamination  was  identified 
nor  is  there  an  indication  that  the  drainage  system  from  the  motor  pool 
building  to  a  point  north  of  1st  Avenue  (which  represents  the  outfall  into  the 
drainage  ditch)  was  decontaminated.  Has  the  possibility  of  post-remediation 
recontamination  been  addressed? 

The  possibility  of  recontamination  has  been  addressed. 
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^  the  land  surface.  Groundwater  flow  in  the  shallow  aquifer  (25  feet  to  30  feet 
below  land  surface)  is  south-southwest  toward  the  sinkhole. 


Question  #14: 
Response: 


Is  a  Michigan  Professional  Engineer  required  to  sign  and  stamp  the  proposal 
or  just  the  design  report  and  drawings  ? 

The  requirement  for  a  Michigan  Professional  Engineer's  stamp  applies  only  to 
the  design  report  and  drawings. 


Question  #15: 


Response: 


Do  the  analytical  values  reported  in  tables  Table  2-1  and  Table  2-2a  for 
metals  Be,  Cd,  Cr,  Pb,  etc.  represent  total  metal  concentrations  (mg/kg)  or 
TCLP  metal  concentrations  (mg/1)  ? 

The  units  shown  for  metals  Be,  Cd,  Cr,  Pb,  etc...  on  Tables  2-1  and  2-2a  of 
the  SRAP  indicate  total  metal  concentrations  expressed  in  mg/kg. 


Question  #16: 
Response: 


Please  explain  the  units  in  Table  2-2b  including  any  method  detection  limits 
for  data  in  Table  3-1  ? 

Table  2-2b  of  the  SRAP  lists  semi-volatile  organic  compounds  (SVOCs)  in 
ua/kg  (parts  per  billion)  and  TPH  in  mg/kg  (parts  per  million).  Table  3-1  of 
the  SRAP  is  not  intended  to  show  analytical  results  from  the  site.  Table  3-1 
is  a  listing  of  Applicable  or  Relevant  and  Appropriate  Requirements  (ARARs). 


Question  #17: 


Response: 


Do  you  recommend  a  laboratory  for  testing  of  parameters  of  concern  ?  Do 
you  have  an  approved  laboratory  for  analysis  of  .samples  to  verify  the  clean-up 
objective  achievement? 

The  contractor's  proposed  laboratory  must  operate  under  the  United  States 
Environmental  Protection  Agency's  (U.S.  EPA’s)  Contract  Laboratory 
Program  (CLP).  - 

However,  analytical  sampling  for  this  project  does  not  need  to  follow  CLP 
sampling  protocols. 


Question  #18: 
Response: 


Can  contaminated  material  from  site  2  be  brought  to  or  near  site  4  for 
biotreatment  while  site  4  is  undergoing  in-situ  bioremediation? 

Yes,  if  it  can  be  demonstrated  that  it  is  technically  and  economically  feasible. 


Question  #19: 


Response: 


Since  the  combined  cost  of  remedial  actions  at  site  2  and  4  using  LTTT  is  less 
than  bioremediation,  and  its  considered  to  be  acceptable  technology,  why  do 
the  bid  documents  appear  to  imply  a  request  for  in-situ  or  ex-situ  bio? 
LTTT  was  considered  and  rejected  in  favor  of  bioremediation. 


Question  #20:  There  is  no  indication  that  the  point  source  of  contamination  was  identified 
nor  is  there  an  indication  that  the  drainage  system  from  the  motor  pool 
building  to  a  point  north  of  1st  Avenue  (which  represents  the  outfall  into  the 
drainage  ditch)  was  decontaminated.  Has  the  possibility  of  post-remediation 
recontamination  been  addressed? 

Response:  The  possibility  of  recontamination  has  been  addressed. 
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Question  #21: 


Response: 


M^RFTP  did  not  include  mapping  that  would  indicate  the  sample  locati* 
fe  soil  samples  obtained  in  October  1991  or  January  1993.  Is  tins 

ffisrmation  available?  ■ 

Hk  information  can  be  found  in  the  Draft  Final  Remedial  Investigat  Ji 

Import. 

CLARIFICATION:  DEMOLITION  OF  THE  EXISTING  CONCRETE -BLOCK  PIT  Jr 
SITE  #4  SHALL1E  CONSIDERED  PART  OF  THE  CONTRACT  SCOPE  OF  WORK.  THE 
PIT  IS  APPROXIMATELY  10FTxl0FTx6FT  DEEP.  THE  STEEL  RAILE* 
SURROUNDINGIHE  PIT  SHALL  BE  REMOVED  AND  PROPERLY  DISPOSED  AT  m 
OFF-SITE  FACULTY.  •  .THE_CfflRCR*ETE-BLOCK  WALLS  AND  BOTTOM  OF  THE  PIT  S1ULL 


AV5'0'"8E — REM0V23  AND  PROPERLY  DISPOSED  OF  AT  AN  OFF-SITE  FACILITY.  THE 

SHALL  THEN  BE  FILLED  WITH  CLEAN  SAND  BACKFIL 
*  ;  .  MAKE  THE  PIT  LEVEL  WITH  THE  SURROUNDING  LAND 

TOPSOIL ‘AND  GR*AS3  SEED  SHALL  .BE  APPLIED  TO  T 
OVER  THEPIT.'  THE  AREA  SHALL  BE  RESTORED  TO 
.  rntjniTiON. 


IT 

'TO 

SUR 

A 

In  a 
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Pre-Construction  Meeting 


Pre-Construction  Meeting  Minutes 
April  11, 1995 
Alpena  Combat  Readiness 
Training  Center 
Alpena,  Michigan 


Meeting  Attendees: 
Fred  Kimble 
Rick  Hayward 
William  Delorme 
Jeanie  Kampschroeder 
Karen  Greenlee 
Abe  Juarez 
David  Cooper 
Dave  Newman 
Buzz  Hafer 
Kevin  Kelly 
Ben  McGeachy 


Meeting  Minutes: 

These  minutes  document  technical  items  discussed  during  the  pre-construction  meeting  for 
the  design  and  construction  of  a  bioremediation  system  at  the  Alpena  Combat  Readiness 
Training  Center  (Alpena  CRTC)  in  Alpena,  Michigan.  The  meeting  was  held  on 
April  11,  1995  and  was  attended  by  representatives  of  the  Michigan  Air  National  Guard 
(Alpena  CRTC),  National  Guard  Bureau,  United  States  Purchasing  and  Fiscal  Office 
(USPFO)  for  Michigan,  Unico  Construction  (the  selected  contractor),  CCC  Group,  Inc.  (a 
subcontractor),  and”  Montgomery  Watson  (the  A&E  oversight  company).  Technical 
discussion  focused  on  Montgomery  Watson’s  role  during  construction  as  well  as  items  of 
Unico ’s  Technical  Proposal  (dated  February  22,  1995)  which  required  clarification. 

Jeanie  Kampschroeder  with  the  National  Guard  Bureau,  outlined  Montgomery  Watson  s 
role  during  construction.  Montgomery  Watson  s  duties  include  (but  are  not  limited  to). 

•  Providins  technical  support  to  Air  National  Guard  personnel. 

•  Providing  technical  minutes  from  the  pre-construction  meeting. 

•  Providing  review  of  contractor  submittals.  Montgomery  Watson’s  review  shall  be 
completed  within  5  working  days  of  the  receipt  of  the  submittal. 


Air  National  Guard  (Alpena  CRTC) 
Air  National  Guard  (Alpena  CRTC) 
Air  National  Guard  (Alpena  CRTC) 
National  Guard  Bureau 
USPFO  for  Michigan 
Unico  Construction 
Unico  Construction 
CCC  Group,  Inc. 

CCC  Group,  Inc. 

Montgomery  Watson 
Montgomery  Watson 
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•  Providing  on-site  oversight  for  15  days  during  pilot  study  testing.  It  was  noted  that 
Unico  will  not  be  conducting  an  on-site  pilot  study  and  that  this  portion  of  Montgomery 
Watson’s  time  may  be  redirected  to  oversight  of  construction. 

•  Providing  on-site  oversight  for  the  first  15  days  of  construction.  During  this  period, 
Montgomery  Watson  personnel  will  be  available  on  the  base  for  S  hours  per  day  but  will 
not  exceed  a  maximum  of  4  hours  per  day  overseeing  the  contractor. 

•  Providing  oversight  one  day  per  week  for  the  64  week  period  following  the  15  day 
construction  oversight. 

•  Providing  oversieht  for  six  2-day  sampling  events  to  be  coordinated  with  contractor  s 
schedule. 

•  Providing  As-Built  drawings. 

It  was  stressed  by  Ms.  Kampschroeder  that  Montgomery  Watson  personnel  are  not  to 
discuss  the  project  with  the  contractor  or  any  subcontractors  without  Air  National  Guard 
personnel  present. 

A  discussion  was  held  concerning  items  of  Unico  s  Technical  Proposal  which  required 
clarification.  Items  raised  for  discussion  and  Unico’s  responses  (as  paraphrased)  are  as 
follows: 

Item  #1 :  Does  Unico  intend  to  submit  a  revised  Technical  Proposal  ? 

Response:  If  there  are  items  of  the  Technical  Proposal  which  need  to  be  revised,  a 

revised  proposal  will  be  submitted. 

Item  #2:  The  Technical  Proposal  shows  construction  of  a  treatment  cell  at  Site  =2. 

This  area  is  heavily  wooded.  The  Air  National  Guard  w'ould  prefer  thai 
this  treatment  cell  be  constructed  near  Site  24. 

Response:  If  a  treatment  cell  is  necessary  for  Site  22,  the  cell  could  be  constructed 

near  Site  24. 

Item  23:  Does  Unico  anticipate  bringing  in  a  site  trailer  ?  If  so,  will  utilities  be 

required? 

Response:  Unico  anticipates  bringing  a  site  trailer.  Electricity,  phone  service,  and 

water  service  will  be  needed. 
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Item  #4: 

Response: 
Item  #5: 

Response: 

Item  #6: 


Response: 
Item  #7: 


Response: 
Item  #8: 


Response: 

Item  # 9 : 

Response: 
Item  #10: 

Response: 


Please  be  advised  that  other  contractors  may  be  working  near  Unico  work 
areas  especially  near  Site  #2  where  a  new  water  line  is  being  installed. 

No  response  required. 

Is  an  air  permit  from  the  Michigan  Department  of  Natural  Resources 
(MDNR)  needed? 

Discussions  with  MDNR  have  revealed  that  an  air  permit  will  not  be 
required  for  this  work. 

Please  be  advised  that  Unico  is  required  to  secure  an  excavation  permit 
from  the  Air  National  Guard.  Unico  is  required  to  contact  Miss  Dig  (utility 
locating  company).  Unico  may  also  be  required  to  secure  a  soil  erosion 
permit  from  the  Alpena  County  Road  Commission. 

No  response  required. 

Unico’s  Technical  Proposal  does  not  detail  disposal  of  concrete  at  Site  #4 
(either  in  the  gully  near  the  sinkhole  or  the  concrete  block  pit).  The  Air 
National  Guard  would  like  the  concrete  sampled,  characterized,  and 
properly  disposed  at  an  off  site  facility. 

Unico  will  comply  with  the  requirements  of  the  contract. 

Please  be  advised  that  the  use  of  total  petroleum  hydrocarbons  (TPH)  as  a 
sampling  parameter  for  confirmatory  samples  may  not  be  acceptable  to  the 
MDNR.  All  confirmatory  sampling  must  be  in  accordance  with  MDNR 
procedures. 

Unico  will  review  MDNR  procedures  and  incorporate  into  a  revised 
sampling  plan. 

Unico’s  Technical  Proposal  must  be  stamped  by  a  Professional  Engineer 
certified  by  the  State  of  Michigan. 

Unico  will  comply  with  the  requirements  of  the  contract. 

When  does  Unico  anticipate  beginning  construction?  When  does  Unico 
anticipate  remediation  to  be  completed? 

Unico  would  like  to  begin  construction  on  May  1,  1995.  Unico  anticipates 
remediation  to  be  completed  within  90  days  of  the  beginning  of 
construction  but  wall  allow  up  to  150  days  to  complete  remediation. 
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Item  #11:  Unico  stated  that  they  are  considering  changing  the  remediation  approach 

at  Site  #2  from  ex-situ  bioremediation  to  in-situ  bioremediation. 

Response:  Unico’s  proposed  remediation  approach  at  Site  #2  should  be  documented 

in  their  revised  Technical  Proposal. 

The  meeting  concluded  with  representatives  of  the  Air  National  Guard,  Unico,  CCC  Group, 
and  Montgomery  Watson  touring  the  areas  to  be  remediated  (i.e.  Site  #2  and  Site  #4). 

A  preliminary  schedule  of  Montgomery  Watson’s  deliverables  has  been  attached  to  these 
technical  minutes.  This  schedule  has  been  developed  based  on  contractor’s  anticipated  start 
and  finish  dates.  This  schedule  is  subject  to  change  based  on  changes  to  the  contractor  s 

schedule. 
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Final  Inspection  Meeting 


Final  Inspection  Minutes 
September  1, 1995 
Alpena  Combat  Readiness 
Training  Center 
Alpena,  Michigan 


Meeting  Attendees: 
Captain  Fred  Kimble 
Dave  Newman 
Rene  Garcia 
Doug  Barber 


Air  National  Guard  (Alpena  CRTC) 
CCC  Group,  Inc. 

CCC  Group,  Inc. 

Montgomery  Watson 


Meeting  Minutes: 

These  minutes  document  technical  items  discussed  during  the  final  inspection  for  the  design 
and  construction  of  a  bioremediation  system  at  the  Alpena  Combat  Readiness  Training 
Center  (Alpena  CRTC)  in  Alpena,  Michigan.  The  meeting  was  held  on  14  August  1995  and 
was  attended  by  representatives  of  the  Michigan  Air  National  Guard  (Alpena  CRTC),  CCC 
Group,  Inc.  (a  subcontractor),  and  Montgomery  Watson  (the  A&E  oversight  company).  A 
punch  list  of  items  was  developed  (attached)  as  well  as  discussion  of  the  following: 

Unico  should  have  a  rough  draft  of  a  construction  report  to  Captain  Fred  Kimble  within 
three  weeks  from  today  (4  September  1995).  Fred  Kimble  will  send  a  copy  of  the  draft  to 
Montgomery  W atson  for  review. 

Dave  Newman  will  develop  seven  or  eight  rolls  of  project  film,  but  only  select  photos  will 
be  included  in  the  report.  Original  photos  will  go  to  Captain  Kimble. 


Mr.  Newman  will  send  Montgomery  Watson  copies  of  the  analytical  results  with  his  report 


Captain  Kimble  is  concerned  about  grass  seeding.  Details  of  the  seeding  (including  grass 
mixture)  will  be  discussed  in  Unico’s  report  presented  by  Mr.  Newman. 


Unico  did  not  remove  existing  top  soil  beneath  the  biopiles. 

The  telephone  line  was  cut.  No  party  has  received  a  bill  yet;  costs  will  be  assigned  later. 
Captain  Kimble  proposes  to  split  costs,  and  Mr.  Newman  agrees. 

There  is  a  question  concerning  the  elevation  of  the  PVC  pipe  at  Site  2.  Captain  Kimble  and 
Doug  Barber  will  check  with  the  base  and  Pleasant  View  Ranch  for  information.  (Later 
work  on  this  subject  reveals  no  information;  therefore,  the  elevation  of  the  reinforced 
concrete  pipe  (RCP)  will  be  based  on  an  arbitrary  datum.) 

Mr.  Newman  estimates  that  greater  than  2  ft  of  soil  is  placed  over  the  RCP,  but  will  check 
his  notes. 
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Sampling  locations  will  be  detailed  in  Mr.  Newman’s  final  report.  Montgomery  Watson  will 
include  Mr.  Newman’s  sampling  locations  in  their  report  by  reference  or  addendum. 


Punch  List: 

Site  2 

•  Level  pile  of  sand  at  terminus  of  RCP. 

•  Place  bales  of  straw  along  south  bank  of  terminus  of  RCP. 

Site  4 

•  Remove  bales  of  hay  by  TF4-MW3 

•  Level  small  pile  by  TF4-MW3 

•  Tie  in  silt  fence  by  sinkhole. 


The  meeting  concluded  with  representatives  of  the  Air  National  Guard,  CCC  Group,  and 
Montgomery  Watson  touring  the  remediated  areas  (i.e.  Site  #2  and  Site  #4),  see  attached 
photographs. 
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Unico’s  Bioremediation  System  Design 


BIOREMEDIATION  SYSTEM  DESIGN 

Bioremediation  System 
Michigan  Air  National  Guard  CRTC 


*  *  * 


Prepared  for: 

Michigan  Air  National  Guard  CRTC 


*  *  * 


Prepared  by 


Unico  Construction  Company 
San  Antonio,  Texas 
May  1995 


27  April  1995 


Environmental 
Consultants  & 
Services,  Inc. 


Mr.  David  Newman 
CCC  Group 
POBox  200350 
5797  Dietrich  Rd. 

San  Antonio,  Texas  78220-0350 

RE:  Review  of  Excavation  Plan 

Bioremediation  Project 
Michigan  Air  National  Guard 
Alpena,  Michigan 


Dear  Mr.  Newman: 

I  have  reviewed  the  Bioremediation  System  Design  and  Work  Plan  dated  April  1995  for  the 
Michigan  Air  National  Guard  project  in  Alpena,  Michigan. 

The  plan  specifies  that  soil  excavated  at  Site  4  will  be  classified  as  Type  C  soil,  defined  under  29 
CFR  Part  1926  OSHA  Subpart  P  Excavations  and  Trenches  as  "granular  soils  including  gravel, 
sand,  and  loamy  sand."  In  addition,  the  plan  specifies  that  excavation  of  soil  in  this  area  during 
the  project  will  be  conducted  such  that  excavation  sidewalls  will  not  exceed  a  slope  steeper  than 
one  and  one-half  horizontal  to  one  vertical  (34  degrees  from  horizontal)  and  in  a  manner  such  that 
no  person  will  ever  enter  the  excavation. 


Subsequent  amendments  to  the  work  plan  which  I  reviewed  have  included  provisions  for 
prohibiting  access  to  the  excavation  area  for  the  duration  of  the  project  using  orange  barricade 
fencing  and  caution  tape.  In  addition,  it  is  my  understanding  that  stormwater  diversion  berms  will 
be  positioned  to  preclude  stormwater  run-on  from  entering  the  excavation  and  stockpile  areas. 


Based  on  my  review  of  the  excavation  plan,  with  the  amendments  and  assumptions  provided  for 
review,  the  excavation  plan  presented  by  CCC  Group,  Inc.  provides  for  side  slope  stability  and 
adequate  safety  considerations  in  accordance  with  industry  standards. 


Sincerely, 

Environmental  Consultants  &  Services,  Inc. 


Erik  A.  Johnson.  PE.  CPG 
Sr.  Project  Manager 

EAJ/mem 
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BIOREMEDIATION  SYSTEM  DESIGN 

Preliminary  investigations  included  in  the  bid  package  indicate  that  bioremediation  would  be  an 
effective  treatment  technologv  for  the  Michigan  Air  National  Guard  Combat  Readiness  Training 
Center  (CRTC)  in  Alpena,  Michigan.  Unico  Construction  Company’s  (Unico’s)  proposed 
bioremediation  system  design  for  this  site  is  an  ex-situ  bioremediation  system  designed 
specifically  for  the  field  conditions  at  Alpena,  Michigan.  This  system  includes  the  use  of  a  Royer 
shredder/mixer  with  a  Cooper  spray  system. 

The  Royer  shredder/mixer  mechanically  particlizes,  homogenizes,  and  oxygenates  the 
contaminated  soils  and  directly  inoculates  the  soil  with  the  proper  proportions  of  microorganisms, 
nutrients,  and  water.  Once  the  contaminated  soil  is  excavated,  it  is  loaded  into  a  feed  hopper  and 
conveyed  into  an  enclosed  chamber  where  the  soil  is  broken  into  very  small  particles  not  to 
exceed  1/2  inch  in  diameter.  These  particles  are  then  discharged  in  the  shape  of  a  thin  horizontal 
rectangular  stream  from  the  particlizing  chamber  where  the  inoculator  subsequently  sprays  the 
controlled  amount  of  nutrient/microbe/water  solution  onto  the  particles  immediately  at  the  point 
of  discharge.  Items  such  as  rocks,  bricks,  steel,  etc.  which  can  not  be  particlized  are  ejected  to 
the  side  via  a  trash-a-way  conveyor. 

The  work  to  be  performed  under  this  project  will  include  the  following: 

•  Bioremediation  of  Site  2 

•  Lead  Stabilization  of  Site  2 

•  Bioremediation  of  Site  4 

•  Solid  waste  disposal  at  Site  4 

•  Installation  of  drainage  culvert  and  gate  valve 

•  Restoration  of  Site  2  and  Site  4 

This  work  will  be  performed  in  accordance  with  the  approved  work  plan  and  schedule.  A  copy 
of  the  work  schedule  will  be  provided  under  a  separate  transmittal. 

We  will  begin  mobilizing  equipment  and  personnel  to  the  jobsite  after  the  submittals  have  been 
approved.  Proposed  equipment  used  at  the  jobsite  include  a  Royer  model  401,  a  large  track 
excavator,  two  rubber-tire  front  end  loaders,  a  backhoe,  and  compactor.  We  will  use  a  storage 
van  for  storage  of  small  tools,  as  well  as  office  space.  The  work  crew  will  consist  of  one 
Superintendent,  two  operators,  and  one  laborer.  The  Superintendent  for  this  project  will  be  Mr. 
David  Newman.  Technical  and  administrative  support  will  assist  the  field  crew. 

Unico  will  delineate  the  work  site  into  three  work  zones,  the  Exclusion  Zone  (EZ),  Contamination 
Reduction  Zone  (CRZ),  and  Support  Zone  (SZ).  Caution  tape  and  orange  barricade  fencing  will 
be  used  to  delineate  these  zones.  These  zones  are  described  in  detail  in  the  Site  Health  and 
Safety  Plan.  Inside  the  EZ,  we  will  delineate  the  actual  work  area  as  interpreted  from  Figures 
2-3  and  2-4  from  the  Request  for  Proposal.  The  bioremediation  area  will  be  located  north  of  Site 
4  These  locations  are  shown  on  the  site  layout  included  as  Appendix  A.  Assistance  from  the 
Site  Representative  may  be  necessary  during  the  site  layout.  A  composite  soil  sample  from  Site 
4  and  Site  2  will  be  collected  at  this  time  and  submitted  to  Micro-TES  for  a  treatability 


analyses.  This  day  is  tentatively  scheduled  for  Monday  22  May  1995. 

The  site  visit  and  discussions  with  the  Air  National  Guard  (ANG)  concluded  that  the 
bioremediation  of  Site  2  could  be  accomplished  in  situ.  Biologists  from  CCC  Group,  Inc.  and 
Micro-TES,  Inc.  have  reviewed  the  information  contained  in  the  RFP  for  this  project  concerning 
the  type  of  contamination  and  the  extent  of  contamination.  According  to  this  information,  the 
vertical  extent  of  the  contamination  is  1-ft.  Thorough  mixing  of  microbes,  nutrients,  water,  and 
oxygen  in  sandy  soils  to  1-ft  is  easily  accomplished  by  standard  gardening  techniques.  Assuming 
that°this  mixing  can  be  accomplished  in-place  and  the  hydrocarbon  degrading  bacteria  are 
effective  (Previous  experience  with  LFS-1™  indicates  this  blend  of  microbes  will  degrade  this 
type  of  hydrocarbon  contamination.  Testimonials,  bench-scale  tests,  and  full-scale  test  data  is 
included  as  Appendix  B.),  bioremediation  of  Site  2  to  100  parts  per  million  (ppm)  TPH  by  EPA 
method  418.1  will  be  accomplished.  Therefore,  as  opposed  to  our  initial  proposal,  Unico  will 
bioremediate  Site  2  in  place  using  the  same  mixture  of  microbes  and  nutrients  as  Site  4  spray- 
applied  with  a  hand  held  sprayer.  This  mixture  will  be  worked  into  the  soil  to  a  depth  of  one 
foot  using  a  tiller  or  other  mechanical  means.  The  soil  will  be  tilled  two  to  three  times,  as 
necessary  according  to  field  screening  methods. 

According  to  paragraph  2.4.1  of  the  specifications,  the  in-place  soil  volume  requiring  metals 
removal  is  estimated  to  be  8600  ft3  or  319  yd3.  Previous  metals  stabilization  projects  by  CCC 
Group  and  WPI,  Inc.  using  a  2%  addition  of  cement  kiln  dust  have  produced  leachable  metal 
levels  below  TCLP  levels  established  by  the  federal  government.  Although  the  pH  may  be  raised 
slightly,  the  primary  method  of  stabilization  is  through  fixation.  Stabilization  of  lead  will  be 
confirmed  through  sampling  and  analysis  as  indicated  in  our  monitoring  plan. 

The  area  of  Site  2  to  be  treated  for  lead  is  430  ft  long.  This  includes  150  ft  that  is  to  be 
bioremediated  prior  to  lead  stabilization.  Unico  will  use  Portland  cement  to  stabilize  the  lead. 
Portland  cement  is  a  Michigan  Department  of  Environmental  Resources  (MDNR)  approved 
product  for  lead  stabilization.  As  long  as  an  approved  product  is  used  to  stabilize  the  lead  and 
the  stabilization  is  performed  at  the  zone  of  contamination,  no  MDNR  permit  is  necessary. 

The  estimated  cubic  yards  of  soil  to  be  stabilized  is  319  cy.  Unico  estimates  that  it  will  require 
2%  Portland  cement  to  stabilize  the  soil.  Therefore,  6.4  cy  of  Portland  cement  will  be  used  to 
stabilize  the  soil.  The  Portland  cement  will  be  mixed  into  the  soil  using  the  tiller,  similar  to  the 
bioremediation  of  Site  2  process.  After  thorough  mixing  of  the  Portland  cement  and  the 
contaminated  soil,  the  lead  should  be  stabilized  to  below  the  state  requirements. 

Pendin'*  the  notice  to  proceed  with  the  installation  of  the  Concrete  Reinforced  Pipe  (CRP)  culvert. 
Unico  will  install  a  12-in  diameter  CRP  drainage  culvert  with  sufficient  drop  to  allow  adequate 
flow.  The  existing  pipe  appears  to  be  12-in  diameter.  A  gate  valve  will  be  installed  at  the  head 
of  the  culvert  to  shut  off  flow  in  the  event  of  an  emergency.  This  work  will  be  performed  after 
the  soil  has  been  remediated  and  stabilized. 

Upon  completion  of  the  drainage  culvert  installation,  Site  2  will  be  backfilled  with  approximately 
270  cy  of  select  fill  material.  Site  2  will  be  backfilled  and  shaped  to  existing  grade.  The  site 
will  then  be  seeded  with  appropriate  grasses. 


Approximately  70  cy  of  concrete  and  brick  debris  is  located  south  of  Site  4.  This  debris  includes 
a  masonry  10’  x  10’  x  6’  block  with  steel  rails.  This  debris  is  non-contaminated  and  will  be 
disposed  of  at  the  BFI  landfill  in  Alpena,  Michigan  as  construction  debris.  Large  blocks  of 
concrete  will  be  broken  with  a  hydraulic  breaker  attached  to  a  backhoe.  The  debris  will  be 
loaded  into  BFI  trucks  with  a  large  track  excavator  and  front  end  loader.  The  debris  will  be 
hauled  directly  to  BFI  for  landfilling.  The  8  in  concrete  pad  located  in  the  center  of  Site  4  will 
be  sampled  and  tested  per  BFI  requirements.  This  concrete  will  be  transported  and  disposed  of 
at  the  BFI  landfill  as  special  waste  or  construction  debris  based  on  the  sample  results. 

A  Bioremediation  cell  will  be  constructed  north  of  Site  4  as  indicated  on  the  Site  Layout.  This 
cell  will  be  constructed  of  heavy  plastic  at  least  30-mil  thick.  It  will  be  bermed  with  either  hay 
bales  or  soil.  A  layer  of  clean  sand  approximately  6-in  thick  will  be  placed  on  the  plastic  to 
protect  the  integrity  of  the  plastic.  The  contaminated  soil  will  be  placed  into  this  cell  while  it 
is  being  bioremediated.  Previous  projects  using  this  design  have  proved  that  our  bioremediation 
cells  can  maintain  their  integrity  and  will  not  leak  or  tear.  Observations  of  the  liner  will  be  made 
as  it  is  put  down.  If  any  defects  are  identified,  they  will  be  repaired.  Additionally,  no  heavy 
equipment  will  be  required  to  enter  these  cells  until  the  soil  is  remediated.  A  drawing  of  the 
bioremediation  cell  is  attached  as  Appendix  C. 

The  bioremediation  area  is  located  on  a  level  grade.  No  structures  will  be  constructed,  therefore 
no  geotechnical  information  is  necessary.  Visual  observations  were  made  and  indicate  the  site 
will  suffice  for  stockpiling  soil.  The  soil  is  placed  into  the  cells  by  the  Royer  from  a  drop  of 
approximately  12-ft.  The  soil  will  be  piled  to  a  height  of  approximately  8-ft  under  its  own  angle 
of  repose. 

Oxygen  and  water  are  necessary  components  for  the  aerobic  reactions  desired  for  bioremediation. 
Therefore,  we  do  not  want  to  cover  the  stockpiles.  However,  if  heavy  precipitation  is  expected, 
we  may  cover  the  stockpiles  with  a  light-weight  plastic.  Berms  will  be  constructed  around  each 
cell  to  prevent  run-on  or  run-off.  A  sump  will  be  excavated  in  the  bioremediation  cells  to 
collect  any  excess  water.  It  is  anticipated  that  the  sand  fill  layer  below  the  contaminated 
soil  will  be  sufficent  to  drain  and  hold  most  of  the  water  that  might  collect  in  the 
bioremediation  cells.  However,  in  the  unlikely  event  that  it  becomes  necessary  to  remove 
excess  water,  the  water  will  be  pumped  from  the  sump  into  a  clean  holding  tank  provided 
by  the  contractor.  This  water  will  be  analyzed  for  the  contaminates  of  concern.  After  the 
water  has  been  characterized  by  laboratory  analyses,  the  options  for  discharge  will  be 
analyzed.  If  necessary,  this  water  will  be  re-applied  to  the  bioremediation  piles,  discharged 
to  the  POTW,  or  discharged  to  the  land.  All  discharges  will  comply  with  MDNR  and  local 
requirements. 

Three  areas  will  need  to  be  bioremediated  at  Site  4.  Those  areas  include  the  Fire  Training  Area 
(FTA),  Pipeline,  and  Gully.  According  to  the  project  specifications,  the  outer  edge  of  the 
concrete  pad  is  assumed  to  be  the  extent  of  horizontal  migration  at  the  FTA.  According  to  the 
specifications,  the  contamination  is  cylindrical  to  a  depth  of  20  ft  below  grade  plus  a  cone  to  26 
ft  deep.  The  pipeline  runs  from  the  FTA  approximately  200  ft  to  the  10’  x  10’  x  6’  masonry 
block.  The  zone  of  contamination  is  estimated  to  be  200  ft  long  by  5  ft  wide  by  20  ft  deep.  The 
gully  to  be  excavated  is  80  ft  long  by  20  ft  wide  by  1  ft  deep. 


The  soil  excavated  from  these  sites  will  be  conveyed  with  a  large  front  end  loader  to  the 
Bioremediation  area.  A  second  front  end  loader  will  be  used  to  load  the  Royer  located  in  the 
bioremediation  area.  The  Royer  with  spray  bar  attachment  will  apply  a  50:50  mixture  of 
microbes  and  nutrients  at  a  rate  of  1  gallon  per  cubic  yard  of  soil.  The  microbes  chosen  for  this 
project  are  a  custom  blend  of  various  species  of  bacteria  chosen  based  on  the  type  of 
contaminants  present.  The  tradename  for  this  particular  blend  is  LFS-1™.  Nutrients  to  be  added 
include:  monoammonium  phosphate,  potassium  chloride,  ammonium  nitrate,  and  trace  elements. 
The  microbes  will  be  mixed  with  water  at  the  site  and  applied  with  the  Royer.  The  treated  soil 
will  be  ejected  into  the  bioremediation  cell  to  be  remediated.  Equipment  specifications  for  the 
Royer  are  included  as  Appendix  D. 

The  FTA  will  be  excavated  in  two  stages.  First,  the  top  5  ft  of  soil  will  be  removed  with  a  track 
excavator  or  front  end  loader.  Second,  the  track  excavator  will  be  used  to  dig  to  the  bottom  of 
the  excavation  per  the  attached  drawing.  A  Komatsu  PC300  track  excavator  or  equivalent 
machine  will  be  used  to  dig  the  deeper  excavations.  The  specifications  for  this  piece  of 
equipment  are  included  in  Appendix  D. 

The  excavator  with  the  R3.9D  stick  can  dig  8  ft  at  a  maximum  depth  of  25  ft  5  in.  After 
removing  the  top  5  ft,  the  total  depth  to  excavate  is  only  21  ft.  Therefore,  this  excavator  should 
be  able  to  dig  the  required  depth  of  26  ft  and  maintain  a  legal  slope.  According  to  the 
specifications,  the  soils  at  Site  4  appear  to  be  an  OSHA  class  C  soils.  These  soils  must  be  sloped 
back  at  least  1.5  H:1  V  to  maintain  slope  stability.  Since  the  excavation  depth  is  26  ft  deep,  the 
limit  of  the  excavation  must  slope  back  39  ft  past  the  zone  of  contamination.  After  the  top  5  ft 
is  excavated,  the  excavator  should  be  able  to  dig  the  required  depth  and  maintain  distance  of  at 
least  14  ft  from  the  actual  excavation.  The  excavation  will  begin  on  one  side  and  work 
backwards.  The  excavator  will  be  positioned  so  it  can  rotate  90  and  dump.  If  necessary,  the 
excavator  will  construct  a  ramp  to  position  itself  while  operating. 


The  pipeline  will  be  excavated  in  a  similar  manner,  with  a  slope  of  1.5  H:1  V.  The  gully  will 
be  excavated  to  1  ft  with  the  excavator  or  front  end  loader. 

Although  the  slope  stability  appears  to  be  sufficient,  personnel  will  not  be  permitted  to  enter  the 
excavations.  As  indicated  in  our  monitoring  plan,  we  will  obtain  samples  from  the  excavations 
using  the  trackhoe  or  backhoe  bucket.  We  expect  that  no  one  will  ever  have  to  enter  any  of  the 
excavations.  The  monitoring  plan  also  indicates  that  sidewall  and  bottom  samples  will  be 
collected  and  analyzed  to  verify  the  clean  up  according  to  MDNR  standards.  All  excavations  will 
be  barricaded  with  orange  barricade  fencing.  Caution  tape  will  be  used  around  the  bio  cells. 
Also,  the  general  public  will  not  have  access  to  the  ANG.  To  prevent  stormwater  run-on,  we  will 
construct  a  berm  to  direct  water  away  from  the  excavations. 


Once  the  soils  have  been  remediated  based  on  the  monitoring  plan,  these  soils  will  be  placed  back 
into  the  original  excavations.  The  front  end  loaders  will  be  used  to  roll  in  the  soil  and  compact 
the  material.  After  the  areas  have  been  backfilled  to  grade  and  shaped,  the  affected  areas  will 
be  seeded  with  appropriate  seeds  and  restored  to  original  condition  or  better. 

A  final  report  depicting  the  field  activities,  sample  results,  and  other  pertinent  information  will 
be  prepared  for  the  Air  National  Guard  to  be  turned  into  the  MDNR.  This  report  will  be 
submitted  at  the  end  of  the  project. 


APPENDIX  A 


LOADING  AREA 


CROSS-SECTION 


NOTE  1  :  EXCAVATOR  WILL  MAINTAIN  A 

DISTANCE  OF  14 7  FROM  EXCAVATION 

NOTE  2  :  TOP  5 '  OF  SOIL  WILL  BE 

REMOVED  DURING  INITIAL  EXCAVATION 


SITE  LAYOUT  A 


SITE  LAYOUT  B 
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APPENDIX  B 


BIOREMEDIATION  MECHANISM 


Petroleum  hydrocarbons  belong  to  a  family  of  organic  chemicals  called  Alkanes.  The 
aerobic  biological  mechanism  of  alkane  metabolism  in  both  short  and  long  chain 
hydrocarbons  occurs  monoterminally  to  the  corresponding  alcohol,  aldehyde  and  monobasic 
fatty  acid.  The  primary  alcohol  derived  from  alkane  is  oxidized  to  the  corresponding 
aldehyde  by  alcohol  dehydrogenase,  and  the  aldehyde  is  oxidized  to  a  fatty  acid  by 
aldehyde  dehydrogenase.  The  end  by-products  of  these  reactions  are  fatty  acids,  carbon 
dioxide,  and  water. 


PATHWAY  OF  ALKANE  OXIDATION 
H3C-(CH2)q-CH3 
02 

H3C-(CH2)n-CH2OH 
(Primary  Fatty  Alcohol) 

*Note:  From  this  point  the  process  can  proceed  anaerobically 

H3C-(CH2)n-CHO 
(Fatty  Aldehyde) 

H3C-(CH2)q-COOH 
(Monocarboxylic  Fatty  Acid) 

02 

HOH2C-(CH2)n-COOH 
(Hydroxy  Fatty  Acid) 

HOOC-(CHa)0-COOH 
(Dicarboxylic  Fatty  Acid) 


WHY  BIOREMEDIATE? 


Soils  contaminated  with  hydrocarbons  may  be  disposed  of  or  treated  in  several  ways: 
regulated  permitted  landfills,  thermal  incineration  and  bioremediation.  The  latter  is  a 
method  that  treats  the  soils  and  renders  them  non-hazardous,  thus  eliminating  any  future 
liability  that  may  result  from  landfill  problems  or  violations. 

Landfill  disposal  costs  range  from  $34  per  yard  to  over  $200  per  yard  depending  on 
hydrocarbon  concentration.  Thermal  incineration  costs  range  from  $60  to  over  $100  per 
yard.  Bioremediation  costs  range  from  $20  to  $40  per  yard.  Bioremediation  can  be  done 
on  site  or  at  a  bioremediation  facility. 


COMPARISON  OF  BIOREMEDIATION  AND  OTHER  TECHNIQUES 

In  the  past  clean-up  approaches  were  limited  to  digging  up  contaminated  soils  and 
haulin"  them  away  or  leaving  the  contamination  in  place  and  cover, ng  ,t  with  a  soil  cap 

to  prevent  rainfall  leaching.  Today,  excavation  remains  as  a  5  t°  ‘ 

however,  new  advanced  technologies  have  evolved.  These  new  technologies  include 

Soil0  Gas1 * * * 5 * * 8  Extraction:  A  process  by  which  petroleum  vapors  ^  removed  from  soil 
using  wells  and  vacuum  pumps.  Volatile  compounds  are  extracted  from  the  area  between 
soil  particles  by  applying  negative  pressure  to  screened  wells  in  the  vadose  zone. 

Low^ Temperature  Thermal  Stripping:  A  process  by  which  soil  is  excavated  and  fed  in 
a  mobil  unit  designed  to  heat  the  soil  and  drive  off  contaminates.^ 

Excavation:  A  process  which  involves  the  digging  up  of  contaminated  soils  and  hau  i  c 

BtoraStion:  Is  a  process  which  uses  naturally  occurring  microorganisms  to  enhance 
normal  biological  breakdown.  It  is  an  effective  method  for  treating  many  hazardo 

materials. 

Of  all  the  different  processes  available  for  clean-up  of  sites,  we  feel  that 
Bioremediation  is  the  best  and  most  cost  effective  method  for  remediation  with  respect  to 
environmental  liability.  The  nature  and  location  of  the  contamination,  the  type  of  soils  and 
geological  conditions  determine  which  method  of  remediation  is  best  for  each  individual 

clean-up  site. 

CURRENT  BIOREMEDIATION  METHODS  INCLUDE: 


The  use  of  liquid  suspended  live  microbes,  indigenous  microbes  and  dehydrated  microbes. 

LIQUID  SUSPENSION  OF  LIVE  CULTURED  MICROBES  (LFS-l1,1) 

This  method  uses  living  cultures  of  known  hydrocarbon  digesting  microbes  and 
secondary  microbes  that  are  known  to  digest  the  waste  products  produced  by  the  primary 
microbes.  This  method  is  superior  to  the  dehydrated  method  because  of  the  following: 


1  The  number  of  bacterial  species  can  easily  be  preserved  during  this  process  and  the 
bacterial  colony  counts  are  greater  than  that  of  the  dehydrated  microbes  method,  thus 

it  is  a  stronger  and  more  effective  method.  _ 

2.  This  method  involves  no  dehydrating  and  rehydrating  of  bacteria  that  can  rupture  the 

cell  walls,  causing  the  colony  counts  to  drop.  . 

3.  The  microbes  can  immediately  begin  their  digestive  process  as  they  are  inoculated 

into  the  contaminated  substance. 

4.  There  is  a  significant  amount  of  nutrients  supplied  in  this  mixture.  . 

5  The  liquid  suspension  live  microbes  mixture  can  be  custom  tailored  for  each  site. 

6.  The  liquid  suspension  live  microbes  method  is  less  expensive  and  more  effective 

than  the  dehydrated  microbes  method. 

7.  There  is  no  residue  to  clog  up  screens  in  pumps  or  spraying  equipment. 


MATERIAL  SAFETY  DATA  SHEET  FOR  LFS-1™ 


1.  Product  Identification 
Product  Name:  LFS-1™ 

Chemical  Name:  Bacterial  Additive 
Chemical  Family:  Bacterial 
Formula:  Bacteria  Blend 
Manufacturer:  Micro-TES,  Inc. 

12500  Network,  Suite  201 

San  Antonio,  Texas  78249 
(210)  558-4757  or  558-4674 

2.  Hazardous  Ingredients 
Ingredient:  None 

TLV:  None 

3.  Physical  Properties 

Tan/Off  white  liquid  with  slight  odor. 
Specific  Gravity:  One 
Boiling  Point:  212  degrees  Fahrenheit 
Evaporation  Rate:  Equal  to  Water 
Melting  Point:  N/A 
Vapor  Pressure:  N/A 
Solubility  in  Water:  N/A 
Percent  Volatile:  N/A 

4.  First  Aid  Measures 

Inhalation:  Normal  use  should  not  cause 
irritation.  If  reaction  occurs,  remove  to  fresh 
air  and  consult  your  physician.  Eves:  If 
product  contacts  eye  area,  flush  with  water. 
— Nn:  Normal  use  should  not  cause  irritation. 
Wash  skin  with  soap  and  water  after  contact 
with  product.  If  irritation  occurs,  consult 
your  physician.  Internal:  Product  is  not  to 
be  taken  internally.  If  this  occurs  do  not 
induce  vomiting  and  seek  medical  attention. 

5.  Health  Hazard  Information 
Threshold  Limit  Value:  N/A 

Effects  of  Overexposure:  If  taken  internally 
will  cause  slight  intestinal  upset.  Emergency 
and  First  Aid:  Product  is  for  external  use 
only.  If  taken  internally,  call  a  physician. 


jL_I‘ire  and  Explosion  Hazard  Information 
.Flash  Point:  N/A 


Flammable  Limits:  N/A 
Extinguishing  Media:  N/A 
Special  Fire  Provisions:  None 
Unusual  Fire  Hazard:  None 

7.  Hazardous  Reactivity 
Stability:  Stable 

Conditions  to  Avoid:  Extreme  heat,  strong 
acids  and  bases. 

Incompatibility:  Not  compatible  with  strong 
acids. 

Hazardous  Decomposition  Products:  N/A 
Hazardous  Polymerization:  N/A 

8.  Spill  or  Leak  Procedure 

In  the  event  of  a  spill  or  leak,  rinse 
thoroughly  with  soap  and  water,  dispose  of 
down  drain. 

Waste  Disposal  Method:  Comply  with  all 
Local,  State  and  Federal  regulations. 

9.  Special  Precautions 

Handling  and  Storage  Precautions:  Avoid 
extreme  heat,  store  in  a  cool  dry  place,  do 
not  freeze. 

Other  Precautions:  Practice  good 
housekeeping  procedures. 

Container  Disposal:  Do  not  reuse  container. 
When  empty,  rinse  before  disposing. 
Dispose  of  in  accordance  with  local  laws 'and 
ordinance. 

10.  Notice 

All  statements,  information  and  data  provided  in  this 
MSDS  are  believed  to  be  accurate  and  reliable,  but 
are  presented  without  guarantee,  warranty,  or 
responsibility  of  any  kind,  expressed  or  implied,  on 
our  part.  Users  should  make  their  own  investigations 
to  determine  the  suitability  of  the  information  or 
products  for  .their  particular  purpose.  Nothing 
contained  herein  is  intended  as  permission, 
inducement  or  recommendation  to  violate  any  laws  or 
to  practice  any  invention  covered  by  existing  patents. 


SAMPLE  PILOT  STUDY 


The  following  is  an  example  of  a  pilot  study  conducted  for  a  major  oil  and  gas  service 
company.  Bioremediation  was  done  on  wash  rack  waste  consisting  of  soil,  water,  and 
hydrocarbons.  The  types  of  hydrocarbons  present  were  gasoline,  diesel,  hydraulic  fluid,  oil  base 
drilling  mud,  and  gear  grease.  Initial  TPH  (Total  Petroleum  Hydrocarbons)  reading  on  the  soil 
was  184,000  ppm.  The  water  has  a  TPH  of  910  ppm.  The  analytical  method  used  to  test  the 
water  was  418.1.  In  approximately  60  days,  the  soil  had  been  reduced  to  230  ppm  TPH  and  the 
water  had  decreased  to  1  ppm.  The  soil  sample  was  analyzed  using  ASTM  Method  D-3328B 
(GCMS)  and  was  found  to  be  non-detect.  Note:  This  analytical  method  only  detects 
hydrocarbons  that  boil  at  temperatures  below  600°  Fahrenheit.  This  test  method  is  completely 
acceptable  to  the  EPA  and  TNB.CC. 

Remediation  times  would  have  probably  been  shorter  if  the  air  supply  that  was  being  used 
to  sparge  the  soil  and  water  mix  had  contained  an  oil  trap.  Compressor  oil  was  being  dumped 
into  the  system  until  May  16,  1992.  The  results  are  presented  graphically  below. 


TPH  CONCENTRATIONS  IN  WATER 


NOTE:  Air  compressor  was  unloading  oil  through  the  air  supply  line.  Estimate  five  to 
ten  oz  per  week  until  oil  trap  was  installed  on  May  21. 


TPH  CONCENTRATIONS  IN  SOIL 


Sampling  Daft 


BIOREMEDIATION  (SOIL) 

(TPH  CONCENTRATIONS) 

TPH  Concentrations  (ppm) 


Six  bio-cells  sampled  (S- 1  through  S-6) 


Approximately  550  to  600  cubic  yards  of  stained  soil  was  removed  from  around 
leaking  air  compressors  which  aided  in  the  operation  of  a  refrigeration  system.  The 
contaminated  soil  was  placed  in  a  12,000  square  foot  bioremediation  cell.  The  cell  was 
divided  into  six  sections  (S-1  through  S-6).  Composite  soil  samples  were  collected 
throughout  the  bio-cell  and  submitted  to  a  laboratory.  Laboratory  analysis  indicated  TPH 
concentrations  between  non-detectable  (ND)  and  1,600  ppm.  The  soil  with  ND 
hydrocarbon  concentrations  was  used  as  berm  material  around  the  bio-cell. 

During  the  first  week  of  December,  1992  the  contaminated  soil  was  pulverized  into 
a  fine  powder  using  a  rotor-tiller  (Brodeson  Model  LSPPM8A)  and  was  hand  sprayed  with 
LFS-1™  and  a  nutrient  mix.  The  treated  soils  were  tilled  three  times  during  the  following 
eight  weeks  in  order  to  stimulate  bacteria  growth  through  aeration.  Final  composite  soil 
samples  were  collected  on  January  28,  1993  and  submitted  to  a  laboratory  for 
determination  of  TPH  concentrations.  Laboratory  analysis  indicated  ND  concentrations  in 
all  samples.  Following  review  of  the  data  and  approval  from  the  TNRCC,  the  bio-cell  was 
dismantled  and  the  treated  soils  were  spread  out  on  site. 


BIOREMEDIATION  (WATER) 

(BTEX  CONCENTRATIONS) 


Total  BTEX  Concentrations 


West  Tank  1  East  Tank 


Prior  to  the  removal  from  service  of  two  10,000  gallon  Underground  Storage  Tanks 
(UST’s)  ail  fluids  in  those  tanks  must  be  removed  and  disposed  of  properly.  The  two 
tanks  being  removed  were  full  of  water  with  Total  BTEX  concentrations  at  6.816  ppm  in 
the  West  Tank  and  17.480  ppm  in  the  East  Tank.  In  order  to  reduce  the  cost  of  disposal, 
the  contaminated  water  in  both  UST’s  was  treated  with  LFS-1™  and  an  associated  nutrient 
mix. 


On  August  28, 1 992  approximately  25  gallons  of  LFS-1™  (bacteria/nutrient  mix)  was 
introduced  through  a  small  electric  pump  into  each  UST.  An  electric  air  compressor  and 
air  hoses  were  installed  and  used  to  sparge  the  contaminated  water  in  both  tanks  in  order 
to  stimulate  bacteria  growth  through  aeration.  This  process  continued  through  September 
9,  1992  at  which  time  additional  water  samples  were  collected  from  each  UST  and 
submitted  to  a  laboratory  for  determination  of  Total  BTEX  concentrations.  Laboratory 
analysis  indicated  less  than  0.004  ppm  (non-detectable)  Total  BTEX  concentrations  in  both 
samples. 


Soil  Remediation:  LFS-1 

New  Mexico  Landfill 


2500 

•  2000 

1500 

1000 

500 

0 

6/18/93  6/25/93  7/02/93  7/09/93  7/20/93 

Date -Sample  Analyzed  . 

— ‘ —  M93667  M93663  ~~*r“  M93669 

On  June  18, 1993  approximately  1400  cubic  yards  of  contaminated  soil  were  ground 
down  using  a  Royer  Shredder.  LFS-1™  and  nutrient  were  applied  using  spray  bars 
mounted  on  the  shredder.  Soil  samples  were  collected  weekly  and  analyzed  for  TPH  using 
EPA  Method  8015.  The  clean-up  level  of  600  ppm  was  achieved  one  week  following 


TPH  (mg/Kg) 


treatment. 
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IZ'ItJQO  X  CJCJUKJ  - 


KOMATSU 


HYDRAULIC 

EXCAVATOR 


BUCKei  y^.^rftilSS^n'c 

Z:? 

*********^  *•  ft-oio;  ^  may  include  optional  equipment 


komai'su 


nHT-IY-l^O  ar'Ol  rr<un  i  KH^trcDC,  u  i  r  mid 

ES 


BatXhoc  operating  data  • 
(3AS)  (Machine  tapped, 
with  241m  (810mm)  hucke 


A  -’.SAE-big depth..' 

‘■'SA£'2ft,  (610mm)  fl 

B-^ReachfCM)  aver  tb 


C-.^^ch  from  s^ah&pvot 
'".  centreline' . $-V 
D  -  Reach  ftoni  rear  axle  - 
.-;  *tent9 f line  >  ■;' .>•*.'« 

K>-, ‘Reach  from  swing  pivot 
;  .--‘centerline'  ;*/.• ! 
i  -  ;}ieac hat  full  kiightto  awing 
•*  •; .'  .'■  center  -  ■■: _*  •  ’•  •  •  * 

Gr '•  Height  .max.  fiilly .raised  • 

H^Ivoading  hefote  clearance 

1  -•  Stabilizer  sp read  ' . 

;;c^nfermount:’-y'^*;:;T;  #.  .  . 

:'>■  ;  Overall  width;  ■  •;  ”•'■*  ■ 

i  ^.(1)  -  Pin; center  ts.piri  tenter 
SidesS Ut-  -AY 

’  • . :  - .  .  b vc rail  fridth  ■/ 

J  -•  Bucket*  rotation ;  -p- 

*  Vy  Speed  /■  /  ‘  /  ,"■/  *■.  •. 

Power.* 


I>j^lhg  Force  r  'sAE- ; 

Bucket’cyllhdct  .£  ::.y. *  .  ; 

:  -Speed. ;*•;  *•;/  :■  V  -  .v-;  *  • 

, Dipper'. cylinder ,  'j.-/.'-;-  :. 

Swing  arp-y  >  tlY  Y ;. 

'leveling  angler-  w^i.gradd.  V;l: 
hatJthoc  will  dig  .  - ' - 

,v-  c^nt^monrif  *;;//■.;  i } 


WBSseai 

RaajiCTc 

m 

rflris^i® 

pjSFcS 

DAV.RJ 
- :  — r 

mu 

\  -. 

MBS 

Std/B-hoe 

Retracted 

Extended 

Long  Dipper 

ft. -In.  (m) 

ft-ln.  (m) 

fL-in.  (m) 

fL-in.  (m) 

1^-5  (4.39) 
14-4(4.37) 

'  14-0(4.27) 
13-11  (4.24) 

:ifio(y4) 

:|$l5vv£ 

1S-I  (4.60) 
15-0  (4.57) 

i  1-6  (3.51) 

n«2(;uo) 

:'lY4  (4#); 

;  -' T;;  J.  :'■; 

-■  ' 

1  >9  (4  .B0) 

15-4(4.57). 

iwys^)’ 
Y;  !;=#?• 

■'20-11.(8:30) 

-. 

17.-8  (5 .38) 

]  7-4  (5.28) 

1A-7  (3.56) 

22-0  (6,71) 

2L-7  (6.5S) 

:V3^Z.(7;67):‘ 

22-1 1  (9.^?) 

17-3(5.:«)  ! 

1V-4  (5.20J  ! 

20-1  i' (5  *3.30 

1  tr-t  (3.06) 

5-4(1.63) 
17-7  (5. 63 J 
10-1U  (d.3U) 

4*10(1  .47) 
17-0  (5.13) 
n-v  (3.S3; 

J  ii&Uaf:- 

.19-4  (5.35)'. 
13-10  (4:  2-2) 

11-2  (3.40) 

lit  ;v 


12-2  (3.7.T) 
1CV1  (3.07) 

7-3  (2.35) 


L-rtk^’V 


SiiSlil® 


lbs.  (kg*.)  lbs.  (kg*.)  lb«-  (kg*-)  ib».  0^0 


g,350  9,850 

'  (4, 463)  (4^68)  ■ 

•  11.300  11,300 

(5.126)  (5.126) 


■iC&ZvM'l : 

SAsa: 


w3*; 


H  Sri* 


SVrtnitotRuBr.'\- .v  '• y'y:-’.-  21,000  (2B.5W*m) 

Xcnteftocrunt ;<:/.•> .•  "  -9  711  (13.UV.Nm} 

•  ytfdeghift* , . - '%‘y- ^V:y? ' r ' v •  •  *  . .  . . -t.  t — 

~r~ rfet;  lv •'  •  V- r - ' • 


r-  .-•  -Vr. vy ;  v.;-'.v.v;rT-  %• 

•;•■::■•  -CV  ^oXi;5;)v‘ 


n— t  7.  * 

it  standard  Sti.ckfets  •:••. 


■  Width  . 
in:  (mm) 

Capacity  BAE  j 

Weight 

H«apcd 
.  cn . f L  (m3) 

Struck 

CM. ft.  (7TTt) 

(4  Tcofch.) 
lbs.  (kg*.) 

:;  12(305) 

!-.;;V2J.(:06) 

.2.1  C-Ub) 

175  (73) 

;  a  6  (406) 

.V-.;*  3.3  (.09) 

.  3.0  (.02) 

Y  200  (91) 

■  i  r  (2.s7> 

YAiitdZ) 

. 3.0  (-03) 

225  (102)  . 

•  (24  (610) 

;r)|0.pv(d6)  ;  5. 

• ;  i.5  (22) 

310  (1*1)  . 

^•24:'(610)--1'; 

•  y  6,0  (.22)  ,  •  1 

:  :  3.3  (.17) 

314  (142) 

y^62)  ;L! 

■£.: f i'C.25)  : 

r.:  5.0  (.16) 

355  (161) 

10.5  (.29) 

'  7  J  (.20) 

435(197) 

Width 
in.  (mm) 

Heaped 
r.u.ft.  (mA) 

Struck  = 
eu.ft.  (mJ) 

Teeth) 
lbs.  (Xgs.) 

-  18  (457)  ' 
24(610)' 

;  30  (752) 

:  3^  (014) 

4.5  (.12)  ••  • 

•  6.9  (.19) 

9.0  (35)  • 
11.2  (.32)  ‘ 

4.4  (.12) 

6,0  (.15): 

7.7  (.21)/ 

9.4  (.27)!  - 

•250(113) 

'  '310(141) 
'375  (170) 
420  (190)' 

Wpavy  Duty.  Hiah  Capacity  Buckets 

Capdcicy  SAE 

Weight 

Width 
i-rr.  (mm) 

Heaped 
eu.ft.  (rrt’) 

Strucic 

cu.fL  (m3) 

Tfcrtfi) 
lbs.  (k^?.) 

10  CW) 

'31  (8IO) 

30  (762) 

36  (914) 

5.5  (.15)  ' 

7.7(21)  •  ■ 

10.5  (.») 

13.0  (.31) 

:  5.2  C-lAj  • 

7.2  C.2.01 

3.2  (.25) 

’  11.2(32) 

•  ’.235(129) 

.  330  (ISO) 

.'  -'  400(131). 
450  (204) 

Note:  Multi-purpose  bucket  jaw  opening  width  -  3ft.  1  in.  (,94m)  y.';  ' 


LOADERjgCjMlWtS'AT^I^ 


Loader  arm.  raised  to  full  height 


Bucket  dump;'  •  ■  • 

’  ■'  ••  '**  '' '  " 

-4^$$  Loader  arm  lower  -  power  duwn 
Arms  loured  -  ketom-todig 
fer  Bucket  rollback 


^Siil  lHlfpose  Buckets  -  Hydraulic  Jaw  Buckets — w 


'*"■',  3.7  seconds  . 

’  r~  ••'  i  -.39  seconds  . 
2.A  seconds' 

■  3.0  seconds  -  .* 

:  1.4  seconds  .  ’ 


UvpL^c'r,-  rV~t 


®’Hch 

In.  (mm) 


i  g.i  0) ^ 


■  "Capacity  SAE 

•Heaped  St 

cu.ft.(mO  cu^ 

i  l.  *  **c 

:y,7,oUv  :;-  •  6.C 


Struck 
cu.fl.  (in’) 

4.0  (In 
.  6.0  (.i.H)  . 


height 
(+  Teeth) 
lb*.  ) 

.  560  (254) 

•  620  (261) 


'  Standard  <GeiiefalPU  170*6  Bucket- 


Capacity  SAE  . 


■:1yi>.l>K!1::U-.v>--|  ■,  •  l— - ; - L— —- - 

:cial  Purpos&Buckets  -  Tapered  Pitching  Buckets 

’  j  ;'  Capacity  SAX  w right 

Width  H«»Hed  Struck  C*  _I;cth) 

n.  frmnl  -  .  ru.lt.  (m*)  cu.fl.  (tn’J  lb9.  (kffl.)  [  Teeth  _ 

IpT  TBgJ-  ^  ••  ; '  2;  \ 

Ae&falr'  ,:.'.V:a^Ml):-;'-  .  221  (,u0)  •  3 

1,06^x305).' 


Width 

Ft.  In.  (mm) 


63  (2,335) 


Heaped 
Yd-'  (m*) 


Struck 

rd.’  (m') 


i-i.(i.-?f 


.'-  ■■■  '.  '  1.0  (.33). 


Struck 
cu.fl.  (m>) 


Wright 
(4-  Teeth) 
lbs.  (kg?-) 

'  450(20J)~ 
221  (100) 


;-fd:  :  optional  7  Multi  Purpose  Bucket 


Capacity  SAE- 


.  Width 
ft!  in.  (mm) 


;-  .  36  (2.335) 


Heaped 

YcL}  (mJ) 

Struck 
Td.’  (mT) 

■ 

i.i  (.90)  ; 

,<K(.73> 

; 

,1  ;V.-.v:  •• 

- - - — ,  r~-^~ - - - -  41.7331b*  18.830! 

npAfgfirioWelaht  - - - - 1 — ! 

ijvt'  Aj'l  dl merisfon*.  ^i«hts.  perfbrmanc*  values  based  on  SAE  J- 

BggplSS^"- 

must  W  used  with  the  high  «« 

•  £v .  boom  a  rra ngenwrt.  -■  ,  • 

.jSp'  WotghiChangaa 


j  41  ,&33 fba  18,970^y  ,  ^,.t. ~  —  -  - 

SUOcWlng  toad 

BOPS  cab  (option),  ,ro«  wSgrtam  aft^d  by  counter*^ 

•  liras  arid  dpw&lof  ■  Mach  n®  s  J7  «ra  haiuiat  or  ccuntorwo^hti  net  bom.  Add 


;.• .‘  -■ ;; •aa.^es^opfl  (U)  — - - - 

:.  y  ‘;  -;i  /ktffenfl  Coumtow^  rvrvo^d _ -  ^ 

-.  B'.;  : ;  -HOPS  Cab,  r*TK»*J  ,  __ - - - ~ 

Ji  3r»oJca£>.  rnnen^d .  •_..  _ . _ -» - 


*680  Iba  3CO  kg_ 
•1,045  ItM  ^75  Kg 
■030  IPt  &B5  W 


.1,145  Ew  $30  Kg 
■*BO  By  2«  VO 


w1.g70lt»  493  teQ 

-4M  Tto«  g45  fcQ 


TO 
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-17-1995  07:59  FROM  TRAUERSE  CITY  AIS 


121(dbblbldbkJ  P.MY 


WHEEL  LOADER 


TVtks  ; !  17.&-25-1 2  PR  (12). 

Tread  V  BV*  1930  mm 

Wfdtticvartfrss  .  7TT  2362  mm 

A  Wbeetoass  ;  8V  '  2641mm 

B  Hinge  pin  height,  max.  height  \  11 7"  •  •  3530  mm 

C  Hinge  pin  ho^ght,  carry  position  1 7*  '  432  mm 

D  Ground  clearance  '  •;  18V  467  mm 

E  Hitch  height  .  2'icf  .863  mm 

F  Overall  height,  top  cftho  stack  10  V  .-3149mm 

G  Overall  height,  ROPS  canopy  IQ'S-  ’’  3175  mm 


BUcfliTyp*: 

Bucket  Capacity .  '  : ' 

:§■ 

Width.  V. 

Bucket  Weight 

ipplng. Leads.  :;*  /  •• 


SAE  Rated 
Struck 


Straight 
Full  Turn 


Dumping  Ciearanee.fTidje 
heigmand45qdurnp8r>fll6..  , 

Rea®  .©  71-2l3O.ninic0tlJngedg^ 
&t6o®>o5  <ihd  46?  dunift  angle 

ftedch  it  Wax*  height  end  • 

45*  dump  angle  ,  ,  - 

With  entj  hoftzbntaJ .  • 

ru^ycket level  .. »  '*..•••- . _ 

QpSrafihq  Height  •.  r  •;-<•  v  ■  • 


is 


Turning  radllis  (btickat  fid  carry, 
outside  fcorfwhof  bucket)  .. 


Breakout  Fofca  / 
tp*8ng  Weight 


(fully  raised) 
Bucket  ground 


Bucket  at  carry 


General  Purpose 
Bott-on  Cutting  Edge 
2.25  ytf*  1.7rrr 

2.0  yd3  1,5  m3 

8 'O'* _ 2440  mm 

1710  IPS  775  kg 

15,435  lbs  7000  kg 

13,395  lbs  6075  kg 

8Jir  2710  mm 

4 V  1350  mm 

3T _ 990  mm 

6  V _ 2040  mm 

16  V  4700  mm 

20 '6"  6260  mm 


20  V  6250  mm 

17  V  6305  mm 


250  mm 


~20,290  lbs  9200  kg 
20,639  IPs  9360  kg 


Wmenstons,  Welgtife  and  performance  values  based  on 
iB :  J-732C  and  J-742B  standards. 


Excavating 
Bolt-On  Cutting  Edge 

2.0  yti3  1 .5  ma 
1.7  yd*  .  1.3  m3 

8  V _ 2440  mm 

1560  jpg  7t5  kg 
15445fes  7050kg 
13322  lbs  6135  kg 

9  V  2750  mm 


'  1330  mm 

950  rnm 

'1980  mm 
4640  mm 
6200  mm 


5290  mm 


240  mm 


21, SOS  lbs  9890  kg 
20,595  lb«  9340  kg 


Ught  Material 
BoK-On  Cutting  Edge 
2.9  ycf  2.2  m* 


2.2  m*  . 
1.9  m3  • 
2440  mm 
707  Kg 
6790  kg 
'6905  kg. 

2595  rhm 

1400  mm 


3  V  .  llOSmm 


2.5  yda 
SV 

1670  IPs 
14,972  lbs 
13,021  I&a 


'  4760  mm 
6420  mm 


17  V  5345  rhm 

”  ’"V  60  mm  • 


.17,000  lbs  '  7710  kg 

20,370  lb«  9455  kg  ■ 


■  Static  tipping  load  and  operating  weight  shown  IncfUde  lubricants, 
coolant,  full  fuel  tank  ROPS  cab  (option).  17.5  -  25, 12PR  (12)  tires, . 
additional  Counterweight,  front  fenders  and  operator.  Machine  stabflity 
and  operating  weight  are  affected  by  counterweight,  tire  size  and  other 
attachments.  Add  the  following  weight  changes'  to  operating  weight  and 
static  tipping  loads. 


ti  Changes  .  .  ■  .  ■ 

.  TtriM  A  Optfortft 


Chanoe  In  Operating  Weight 


Canopy  (Instead  of  ROPS  Cab 
Teeth  (instead  erf  boft-bn  cutting  edge) 
■2S-l2PFt  (U)  tubdtesa  tires 


12PR  (L3)  tubeless  tires 


fc5-l2PR  (L2)  tubete8a  tires 

-2»12PR  (LS)  tubeless  Brae _ . 


-232  lbs 


+178  Iba 


Change  Iri  tipping  feed 


Straight 

-1200  lbs  -545  ka 


-664  lbs  -310  kg' 


+143  lbs  +S5  k 


176  Iba  -SO  kg 


■  +132  lbs  +60  kg 


’  RulfTum  , 
-lOSOIba  -475  fcy 


-595  lbs  -2 


bS  . 


+1*3  to*  +86  kg 


b*  .  .  - 


•;  .-6 


VllOlbe  •  +50 k$ 


COOPER 


EQUIPMENT  COMP  ANT' 

17474  JudsonRd.  San  Antonio,  Tx.  78247-4629 
Phone:  (210)  657-5151  Fax:  (210)  657-5871 

April  10,  1995 


To:  Dave  Neuman 


Fax:  66T-6060 


From:  George  Cooper  ] 


Remarks: 


As  per  request,  here  is  scjmc  information  related  to  reduced  air  emissions  using  the  Cooper  Sprayer. 


The  shredder  chamber  id  enclosed.  The  discharge  is  hit  immediately  with  the  heavy  atomized  spray 
stream.  The  discharge  a-ea  is  enclosed  on  both  sides  and  top  by  shielding.  The  air  stream  follows  the 
particle  and  spray  stream  allowing  the  spray  enhanced  ability  to  knock  out  air  pollutants. 

If  emissions  are  too  much  of  a  problem,  it  seems  logical  that  a  tarp  system  could  be  added  to  fix  ly 
contain  the  discharged  s-  ream  and  pile. 

Good!  luck  on  obtaining  he  contract. 


We  look  forward  to  seeing  ya'll  next  week. 


Best  regards. 


George  A.  Cooper,  PresJ 
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[57]  ABSTRACT  ( 

A  method  and  apparatus'  for  decontaminaung  hydrocar¬ 
bon  contaminated  soil  particles  composes  an  up^dly 
directed  conveyor  which  passes  the  soil  through  she  - 
ding  knives  to  breakup  the  soil  n»w  a  plumhty  of  peru 
c!«  Sing  a  preselected  maximum  size.  The  stream  of 
panicles  are  directed  against  a  downwardly  inclined 
deflector  to  be  directed  downwardly  toward  a  ground 
or  concrete  surface  to  form  a  growing  corneal  pile  of 
contaminated  soil  particles.  A  first  set  of  sP™y  n0^f 
located  above  the  particle  stream,  directs  a  sp»>  of 
water  containing  decontaminating  agents 

laminated  soil  particle  stream  generally  par allel  td  aod 

within  the  stream  of  the  contaminated  soil  partnK 
Z*  moistening  the  particles  an d  assisting  » |pr«hfc  ng 
a  rolling  action  of  the  particles  down  the  sides  of  the 
growing  conical  pile  of  panicles.  A  second  spri  » 
utilized  10  direct  a  stream  of  water  containing  dcco 
laminating  agents  against  the  underside  of  ihe  sttexn  o 
soil  particles  and  the  two  sets  of  sprays  prov.de  a  efe. 
^/water  barrier~a gainst  the  release  m to  tEj 

w/nf  aromalic  mmenals  cSf^d  by  the  conuET- 


nated  soil  Particles. 

13  Claims,  11  Drawing  Sheets 
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described  in  connection  with  FIGS.  1-6,  would  also  be 
utilized  in  the  modification  of  FIGS.  7-9. 

A  further  improvement  of  this  invention  constitutes 
the  establishment  of  ja  water  barrier  within  and  sur¬ 
rounding  the  stream  bf  contaminated  soil  particles  to  5 
prevent  the  discharge! into  the  atmosphere  of  aromatics 
that  may  be  intermixed  with  the  soil  particles. 

A  pair  of  brackets  4ft,  of  which  only  one  is  shown,  axe 
secured  by  bolts  4 Oa  \o  the  forward  end  of  the  shred¬ 
ding  chamber  4  in  forwardly  projecting  relationship  10 
and  disposed  on  each  jside  of  the  soil  particle  conveyor 
26.  A  cross-plate  42  isj  rigidly  supported  by  brackets  40 
and  provides  a  mounting  for  a  plurality  of  nozzles  50, 
disposed  in  a  generally  rectangular  grid  relationship  and 
supplied  by  pipes  34  jand  conventional  control  valves  15 
(not  shown)  with  pressured  water  containing  the  decon¬ 
taminating  agents.  Tte  nozzles  50  are  positioned  to 
impact  against  the  lo^yer  side  of  the  stream  of  particles 
P  and  cooperate  with  the  sprays  from  nozzles  30  to 
provide  an  effective  saturation  of  the  particle  stream  to  20 
prevent  any  significant  discharge  of  aromatic  hydrocar¬ 
bons  contained  in  the  jstr earn  of  soil  particles. 

It  is  therefore  readily  apparent  to  those  skilled  in  the 
an  that  the  method  and  apparatus  of  this  invention 


10 

concentration  of  decontaminating  agents  in 

- _ • _ _ _ j _  ir _ * _ ii 


said 

soil 


growing  cone-shaped  mass  of  contaminated 
particles.  [ 

4.  The  method  of  claim  3  further  comprising  thh  step 

of  providing  a  computer;  j 

measuring  moisture:  content  of  said  growing  [cone- 
shaped  mass  and  entering  signals  in  said  computer 
representing  said  varying  moisture  content; 

weighing  the  mass  flow  rate  of  said  stream  of  parti¬ 
cles  and  entering’ signals  in  said  computer  repre¬ 
senting  said  mass  flow  rate;  and 

controlling  the  mass  flow  rate  of  said  stream  of  con¬ 
taminated  panicles  and  the  flow  rates  of  said  noz¬ 
zles  by  said  computer  to  maintain  a  selected  mini¬ 
mum  moisture  content  in  said  growing  cone  shaped 
mass  of  contaminated  panicles. 

5.  The  method  of  claim  4  further  comprising  the  steps 
of  utilizing  said  computer  to  indicate  total  mass  ofjp arti¬ 
cles  treated. 

6.  The  method  of  claim  4  further  comprising  the  steps 

of  utilizing  said  computer  to  indicate  total  gallcnJge  of 
decontaminating  solution  applied.  j 

7.  The  method  of  claim  1  further  comprising  thp  step 
of  directing  a  second  spray  of  said  aqueous  solution  of 
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nated  soil  particles.  Modifications  of  this  invention  will 
be  readily  apparent  to  those  skilled  in  the  art  and  it  is 
intended  that  all  such .jraodifi cations  be  included  within 
the  seppe  of  the  appended  claims. 

I  claim:  j 

1.  The  method  of  treating  contaminated  soil  with  an 
aqueous  solution  of  decontaminating  agents  comprising: 

breaking  the  contaminated  soil  into  particles  of  sub¬ 
stantially  uniforms  maximum  size; 

forming  a  downwardly  directed  stream  of  contami¬ 
nated  soil  particles  impinging  onto  a  selected  sur¬ 
face  in  a  manner  jto  build  a  growing  cone  shaped 
mass  of  contaminated  soil  particles;  and 

concurrently  directing  a  spray  of  an  aqueous  solution  40 
of  decontaminating  agents  into  said  stream  in  a 
direction  substantially  parallel  to  and  within  said 
Stream  of  contanjinares  soil  particles,  whereby  a 
portion  of  said  aoueous  spray  moistens  said  parti¬ 
cles  by  contact  therewith  and  the  remainder  of  said  45 
aqueous  spray  contacts  the  upper  portions  of  said 
growing  pile  to  produce  moistening  of  said  grow¬ 
ing  pile  and  assist  ro  rolling  of  newly  deposited 
panicles  down  the  sides  of  said  cone  shaped  mass 
to  expose  more  qf  each  panicle’s  surface  area  to 
contact  by  said  aqueous  solution  of  decontaminat¬ 
ing  agents.  { 

2.  The  method  of  claim  1  further  comprising  the  step 

Of:  j 


barrier  surrounding  said  stream  of  contaminated  pani¬ 
cles  to  minimize  the  release  into  the  atmosphere  of  aro- 
30  matics  attached  to  said  contaminated  soil  particles. 

8.  Apparatus  for  decontaminating  soil  contaminated 
by  environmentally  undesirable  chemicals  composing, 
in  combination, 

means  for  shredding;  the  contaminated  soil  into  parti¬ 
cles  of  substantially  uniform  maximum  size; 
means  for  conveying  the  contaminated  soil  particles 
at  a  selected  rate  to  an  overhead  position  reJaiive  to 
a  non-contaminated  surface;  I 

means  for  discharging  said  contaminated  soil  pira¬ 
cies  in  a  stream  from  said  overhead  position  to 
form  a  growing  cone-shaped  mass  of  contaminated 
particles  on  said  nbn-con  laminated  surface;  | 
means  for  directing  a  spray  of  an  aqueous  solution  of 
decontaminating  agents  into  said  downward]/  di¬ 
rected  stream  of  contaminated  particles  in  a  direc¬ 
tion  substantially  parallel  to  and  within  said  stream 
of  contaminated  particles; 

thereby  wetting  said  particles  and  assisting  in  down¬ 
ward  rolling  movement  of  panicles  down  thejsides 
of  said  conical  pile  to  expose  more  of  the  surfaces 

with 
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of  said  contaminated  soil  particles  to  contact) 
said  aqueous  solution. 

9.  Apparatus  for  decontaminating  soil  contamijiated 
by  environmentally  undesirable  chemicals  comprising, 
continuously  measuring  the  water  content  of  said  55  in  combination. 


particles  in  said  cbne  shaped  mass;  and 
adjusting  the  flow  ijatc  of  said  downward  discharge 
to  main  Lain  a  selected  minimum  water  content  and 
a  selected  conceni  ration  of  decontaminating  agents 
in  said  growing  cone  shaped  mass  of  contaminated  60 
soil  particles.  j 

3.  The  method  of  claim  2  further  comprising  the  step 
of  providing  a  plurality  of  adjustable  flow  rate,  down¬ 
wardly  directed,  horizontally  spaced  spray  nozzles  to 
apply  said  downward  ilischarge  of  the  aqueous  solution  65 
of  decontaminating  agents;  and 

selectively  adjusting  the  flow  rates  of  said  nozzles  to 
maintain  said  selected  minimum  water  content  and 


means  for  shredding  the  contaminated  soil  into  f>arti- 
cles  of  substantially  uniform  maximum  size; 
means  for  conveying  the  contaminated  soil  particles 
at  a  selected  rate  to  an  overhead  position  relative  to 
a  non -contaminated  surface;  j 

means  for  downwardly  discharging  a  stream  of  said 
contaminated  soil;  panicles  from  said  overhead 
position  to  form  a  growing  cone-shaped  mass  of 
contaminated  particles  on  said  non-contaminated 
surface;  ! 

means  for  concurrently  directing  a  spray  of  an  aque¬ 
ous  solution  of  decontaminating  agents  substan¬ 
tially  parallel  to  and  within  said  stream  of  comam- 


I 

I 

I 

I 

I 

I 


provides  an  optimum  System  for  effecting  hydrocarbon,  25  decontaminating  agents  to  impinge  on  the  lower  sjde  of 
chemical  or  biological  decontamination  of  conrami-  said  stream  of  contaminated  soil  particles  and  cooperat¬ 
ing  with  said  first  mentioned  spray  to  form  a  water 


Accessories  \  Specific.*' 


Koyer 

Shredde 

i 

- - - - - 1 

1 

1 

MODELS 

■PlHi 

300 

v/v/  ii 

365 

W - 'ST~ 

401 

Input  processing 
rate  (maximum  to 
shredding  belt) 

75  cu.  yds. /hr. 

(60m5) 

125  cu.  yds./hr. 

(95m3) 

200  cu.  yds./hr. 

(153m5) 

Overall  dimensions 
LxWxH 

20'  x  6‘6"  x  10*6 V 
(6.1m  x  1.98m 
x  3.21m) 

23"6  x  8*  x  12* 

(7.15m  x  2.43m 
x  3.65m) 

303"  x  8*x  13  6' 

(9.21m  x  2.43m 
x  4.12m) 

Loading  height 

7  T 

(2.15m) 

8T 

(2.49m) 

9' 

(2.74m) 

Discharge  height 

- — — - — 

8'8" 

(2.64m) 

10*5** 

(3.17m) 

128' 

(3.86m) 

Hopper  capacity 
(level) 

2.34  co.  yds. 

(1.8m5) 

4.4  cu.  yds. 

(3.37m3) 

9  cu.  yds. 

(6.8m5) 

— 

Receiving  hopper 
opening 

6*6*  x  5' 

(1.98m  x  1.52m) 

5*6"  x  8* 

(1.67m  x  2.43m) 

7’4"  x  12’ 

(2.2m  x  3.66m) 

Recommended 
loader  size 

2  cu  yds. 

3  cu.  yds. 

5  cu.  yds. 

Feed  conveyor 
width 

20" 

(508mm) 

30" 

(760mm) 

30" 

(760mm) 

Shredding  belt 
(width  and  length) 

26’Wx  112*1- 
(,66m  x  2.84  m) 

36"W  x  112T. 

(.91m  x  2.84m) 

36'W  x  156\ 

(,91m  x  3.96m) 

^  res 

two  7.60  x  15, 

8-ply  Implement 

■ 

four  8.75  x  16.5, 

10- ply  Truck 

Load  Range  E 

four  10  x  15  TR 

14-ply  Truck 

Load  Range  G 

Power  plant 

173  cu.  in.  3-cylinder, 
4-cycle  diesel  engine. 
Mfr  rating— 55  HR 
Cont.  oper.-45  HP. 

268  cu.  In.  4-cylinder, 
4-cycle  diesel  engine. 
Mfr  rating-89  HR 
Coni.  oper.~72  HR 

250  cu.  in.  turbocharged, 
4-cylinder,  air-cooled. 
4-cycle  diesel  engine. 

Mfr.  rating— 1 10  HR 

Cont.  oper.— 90  HR 

Weight-fApprox. 
less  options) 

6,000  lbs. 

(2700  kg.) 

9,200  lbs. 

(4175  kg.) 

21.000  lbs. 

(9525  kg.) 

Slone  grate 
(Stationary) 

Standard 

Standard 

Standard 

Stone  grate 
(Vibrating) 

Not  Available 

Optional 

Optional 

Trash- Away  * ; 

conveyor 

Optional  S7cS 
12L  x  16"W 

Opt  renal 

1 2L  x  1 6"W 

Standard 

121.x  16*YV 

Over-the-road  pack¬ 
age:  Electric  brakes; 
directional,  stop  and 
clearance  lights; 
axles  as  needed 

Optional 

.  Optional 

Air  Brakes  Standard. 
Light  Package  Optional. 

Tires  for  highway 
travel 

four  8.75  x  16.5, 
10-ply  Truck, 

Load  Range  E,  Optional 

four  8.75  x  16.5, 
10-ply  Truck, 

Load  Range  E,  Standard 

four  10  x  15  TR, 

14 -ply  Truck, 

Load  Range  G,  Standard 

Hopper  platform 

Optional 

Optional 

Optional 

.rnp  breakers 

Optional 
/  / 

Optional 

Optional 

|  Remote  controls 

Optional  throttle  control 

Optional  start/stop  switch 

To  implement  its  policy  o!  coniine  tins  snd  specifications  without  notice. 
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— P1D— PhotoloncaliGn-Deteetor-was-Photoval-Microtiop-ll 
MR  -  Dust  Monitor  was  MIE  MiniRam  Dust  Monitor 
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Photographs 


Site  4.  Rxcavation  in  the  area  of  the  former  concrete  pad.  Water  line  Site  4.  lixcavalion  in  the  area  of  the  former  concrete  path  Water  table 

piping  in  foreground;  biocells  in  background.  Photo  Date:  7/26/95.  pimtonir.:  nw.  al  approximate!  v  20  to  25  ft  below  m  ade.  i'iioioi>ai<‘:  mmy  i>in*o  nireimm:  sw. 
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EMISSIONS  ESTIMATE 


The  Michigan  Department  of  Environmental  Resources  (MDNR)  was  contacted  concemmg 
potential  air  emissions  and  the  necessity  for  an  air  permit  for  the  worktobeperformed  at  the 
Alpena  ANG  Sites  2  and  4  by  Unico  Construction  Company  (Umco).  Mr.  Rick  Alexander  with 
the  MDNR  stated  that  Rule  201  requires  a  permit  for  all  activities  that  may  emit  an  air 
contaminant  He  also  stated  that  Rule  290  exempts  any  process  or  equipment  that  emits  only 
noncarcinogenic  volatile  organic  compounds.  A  copy  of  the  MDNR  Air  Quality  Division  Part 
2.  R336.1290  Rule  290  is  attached. 

Unico's  bioremediation  system  involves  the  use  of  a  Royer  soil  shredder  especially  equipped  with 
computer-controlled  spray  bars  for  applying  the  microbial  mixture  As  stated  in  Unices 
Bioremediation  System  Design  and  Work  Plan,  the  contaminated  soil  is  excavated  and  placed 
directly  into  the  Royer  hopper.  The  soil  travels  up  the  feed  conveyor  and  is  dropped  onto  the 
shredder  belt.  The  shredder  belt  particlizes  the  soil  and  ejects  it  out  of  the  machine.  As  it  is 
ejected,  it  is  immediately  sprayed  with  the  microbial  mixture.  This  microbial  mixture  contains 
hydrocarbon-degrading  bacteria,  water,  and  nutrients.  The  mixture  is  atomized  and  applied  o 
the  soil  in  the  appropriate  amounts  per  the  manufacturers  recommendations  and  bench-scale 
studies  The  Royer  is  closed  except  for  the  hopper  and  feed  belt.  Hie  design  is  intended  to  limit 
the  air  emissions  by  enclosing  the  contaminated  soil.  Volatilized  hydrocarbons  tend  to  be  pulled 
into  the  machine  by  convection  and  ejected  with  the  soil.  Therefore,  the  air  as  well  as  the  soil 
is  saturated  with  the  hydrocarbon^iegrading  spray  mixture.  By  saturating  the  soil  and  air  with 
this  mixture,  air  emissions  including  particulates  are  reduced  to  non-detectable  levels. 

As  stated  in  the  Bioremediation  System  Design,  the  hydrocarbon  contaminants  from  Site  2  and 
Site  4  at  the  Alpena  ANG  will  be  degraded  primarily  by  an  alkane  oxidation  reaction.  This  type 
of  reaction  produces  carbon  dioxide,  water,  and  fatty  acids  as  die  end  products,  of  the 
bioremediation  process.  A  flow  diagram  of  this  reaction  is  attached  Based  on  this  reaction,  and 
the  current  MDNR  air  standards,  no  contaminants  will  be  emitted  to  the  air.  Therefore,  no 
MDNR  air  permit  is  required  for  the  bioremediation  process. 

The  physical  process  of  particlizing  the  soil  to  prepare  it  for  bioremediation  has  been  proven  to 
emit  oidy  minuscule  quantities  of  combustible  hydrocarbons.  Past  studies.performed  to  identify 
and  quantify  air  emissions  from  this  process  involved  the  use  of  a  Photoiomzation  Detector  (PID) 
to  quantify  the  combustible  hydrocarbons  present  near  the  Royer  during  operation.  The  HD  is 
a  non-discriminating  tool  that  will  detect  Volatile  Organic  Compounds  m  the  air.  These 
compounds  may  be  from  the  bioremediation  process  or  the  diesel  engines  used  to  excavate  the 
soil  Although  it  is  not  a  precise  or  specific  method,  the  PID  results  do  indicate  that  air 
emissions  are  reduced  by  50%  by  using  the  spray  bar  system.  The  results  of  a  study  by  Ogden 
Environmental  performed  to  measure  the  quantity  of  air  emissions  released  by  the  Royer  are 

attached. 

Mr.  Alexander  stated  that  information  or  supporting  data  was  not  required  for  submittal  to  the 
MDNR  to  obtain  an  air  permit  exemption.  He  also  stated  that  the  MDNR  would  not  provide  a 
certificate  of  exemption.  According  to  Mr.  Alexander,  it  is  Unico's  responsibility  for  determining 
their  exemption  to  the  air  emissions  permit.  Specifically,  MDNR  regulation  R  336.1290  Rule 


290  states  "the  permit  system  does  not  apply  to  any  process  or  process  equipment  that  emits  only 
noncarcino  ^ enic  volatile  organic  compounds  if  all  of  the  following  provisions  are  men 

a. )  The° uncontrolled  emissions  of  volatile  organic  compounds  do  not  exceed  1,000  pounds 

b. )  A  Ascription  of  the  process  and  equipment  is  maintained  throughout  the  life  of  the 

process  or  process  equipment.  f 

c  1  Records  of  material  use  and  calculations  identifying  the  quality,  nature  and  quantity  of 
the  volatile  organic  compound  emissions  are  maintained  in  sufficient  detail  to  demonstrate 
that  the  emissions  are  not  more  than  1 ,000  pounds  per  month. 

Unico  will  comply  with  Rule  290  of  Michigan  Act  348  by  maintaining  a  description  of  the 
process  and  equipment  throughout  the  life  of  the  process  or  process  equipment  and  by 
maintaining  records  of  material  use  and  calculations  identifying  the  quality,  nature,  and  quantity 
of  the  VOC  emissions  in  sufficient  detail  to  demonstrate  that  the  emissions  are  not  more  than 
1000  lbs  per  month.  Unico  will  use  a  Photoionization  Detector  (PID)  to  monitor  the  VOC 
emissions.  These  records  will  be  maintained  on  file  for  the  most  recent  2-year  period  and  will 
be  made  available  to  the  air  quality  division  upon  request. 

Although  manufacturers  information  and  testimonials  indicate  that  only  minuscule  quantities  of 
VOCs  will  be  emitted  from  the  Royer  process,  an  emissions  estimate  was  performed.  This 
estimate  was  developed  using  analytical  results  presented  in  the  Source  Removal  Action  Plan 
(SRAP)  Earth  Tech,  June,  1994,  and  a  memorandum  written  by  Montgomery  Watson  regarding 

the  air  emissions. 

The  potential  air  emissions  resulting  from  the  Royer  process  were  estimated  as  follows:  the  areas 
to  be  excavated  were  divided  into  subareas  using  the  analytical  results  from  the  SRAP  and  a 
representative  Total  Petroleum  Hydrocarbon  (TPH)  concentration  was  assigned  to  each  area, 
assuming  TPH  represents  the  fuel.  The  TPH  present  in  each  subarea  was  determined  as  follows. 

TPH  (lbs)  =  TPH  (mg/kg)  x  Density  of  Soil  (lbs/ft3)  x  Volume  of  Subarea  (ft ) 


Where 


TPH  =  mg  TPH/kg  soil,  Density  of  Soil  =  120  lbs/ft3,  and  1  kg  of  soil  2.205  lbs  of  soil. 

The  pounds  of  TPH  from  each  subarea  in  Site  4  and  Site  2  were  added  together  to  get  the  total 
pounds  of  TPH,  as  follows: 


SITE  4  CONCRETE  PAD 


Note:  Volume  of  Concrete  pad  =  where  r  = 
25  ft  and  h  =  depth  of  excavation 


SUBAREA 

1 

2 

3 

4 

5 


A  VF.  TPH  fmg/kg)  DEPTH 


2100 

1450 

1450 

1350 

13 


0-5' 

5'  -  10' 
10'  -  15' 
15'  -  20' 
20'  -  25' 


VOLUME  FT3 

9817 

9817 

9817 

9817 

9817 


LBS  OF  TPH 

2474 

1708 

1708 

1590 

15 


TOTAL  =  7495  lbs 


STTF.  4  PIPELINE 


Note:  Volume  of  Pipeline  =  5  ft  wide  x 
depth  x  200  ft  long 


SUBAREA 

1 

2 


STTF  4  GULLY 


SUBAREA 

1 


A  VF.  TPH  fmg/kg)  DEPTH  VOLUME  FT. 

100  0  -  10'  10000 

150  10'  -  20'  10000 

TOTAL  =  300  lbs 


LBS  OF  TPH 
120 
180 


Note:  Volume  of  Gully  =  80  ft  long  x  20  ft  wide 
x  1  ft  deep 


A  VF..  TPH  fmg/kg)  DEPTH 

100  0-r 


STTF  2  DRAINAGE  DITCH 


VOLUME  FT3  LBS  OF  TPH 

1600  19 

Note:  Volume  of  Ditch  =  150  ft  long  x  20 
ft  wide  x  1  ft  deep 


SUBAREA 

1 


A  VF,.  TPH  fmg/kg)  DEPTH 
460  1 


VOLUME  FT3 
3000 


LBS  OF  TPH 
166 


Total  pounds  of  TPH  at  Site  4  is  7,814  lbs.  Total  pounds  of  TPH  at  Site  2  is  166  lbs.  Because 
the  TPH  contamination  originated  primarily  from  JP4  jet  fuel,  w  assumed  that  the  TPH  is 
composed  of  approximately  20%  volatile  and  80%  non-volatile  constituents.  Based  on  the  Royer 
information  attached,  the  spray  system  reduces  the  quantity  of  VOCs  by  50%.  Therefore,  the 
total  pounds  of  TPH  from  Site  4  x  20%  VOC  x  50%  reduction  =  the  total  VOCs  emitted  by  the 
bioremediation  process  at  Site  4.  Hence, 

Total  VOCs  emitted  at  Site  4  =  7,814  lbs  x  0.20  x  0.50  -  782  lbs. 

According  to  the  work  plan,  the  soils  at  Site  2  are  to  be  remediated  in-place.  However,  if  the 
soils  were  to  be  processed  through  the  Royer  the  emissions  would  be  as  follows: 

Total  VOCs  emitted  at  Site  2  =  166  lbs  x  0.20  x  0.50  =  17  lbs 

782  lbs  (Site  4)+  17  lbs  (Site  2)  =  799  lbs  Total,  799  lbs  <  1000  lbs 


Based  on  this  estimate,  Unico  will  be  below  the  MDNR  limit  of  1000  lbs  of  VOCs  per  month 
Moreover,  the  bioremediation  process  is  expected  to  take  a.  least  2  months,  resul.mg  m  a 
monthly  emissions  rate  well  below  the  state  limit. 

As  part  of  our  monitoring  and  record  keeping  of  the  biorernediation  proces^unicowm  monitor 
the  emissions  from  the  Royer  daily  using  a  Ptt>.  This  informal, on  w.U  be  recorded  imd  total 
VOC  emissions  will  be  calculated.  Although  Unico  does  not  anticipate  substantial  VOC 
emissions  from  this  operation,  engineering  controls  such  as  a  tarp  over  the  exhaust  or  additional 
spraying,  will  be  implemented  to  reduce  VOCs,  if  necessary. 


X  336.1290  Panic  sy»t«jn  txuptiona;  aourcaa  with  limited 
taiialom  . 

Rule  290.  The  permit  system  does  not  apply  Co  any  proceaa  or 
proces*  equipment  that  emits  only  ncncarcinogenic  volatile 
organic  compounds  if  all  of  the  following  provisions  are  met: 


(a)  The  uncontrolled  emissions  of  volatile  organic  compounds 
do  not  exceed  1,000  pounds  per  month. 

(b)  A  description  of  the  process  and  equipment  is  maintained 
throughout  the  life  of  the  process  or  process  equipment. 

(c)  Records  of  material  use  and  calculations  identifying  the 
quality,  nature,  and  quantity  of  the  volatile  organic  compound 
emissions  are  maintained  in  sufficient  detail  to  demonstrate  that 
the  emissions  are  not  more  than  1,000  pounds  per  month. 

(d)  The  records  are  maintained  on  file  for  the  most  recent 
2-year  period  and  are  made  available  to  the  air  quality  division 
upon  request. 


Copyright  1995  The  Bureau  of  National  Affairs,  Inc. 


BIOREMEDIATION  MECHANISM 


Petroleum  hydrocarbons  belong  to  a  family  of  organic  chemicals  called  Alkanes.  The 
aerobic  biological  mechanism  of  alkane  metabolism  in  both  short  and  long  chain 
hydrocarbons  occurs  monoterminaliy  to  the  corresponding  alcohol,  aldehyde  and  monobasic 
fatty  acid.  The  primary  alcohol  derived  from  alkane  is  oxidized  to  the  corresponding 
aldehyde  by  alcohol  dehydrogenase,  and  the  aldehyde  is  oxidized  to  a  fatty  acid  by 
aldehyde  dehydrogenase.  The  end  by-products  of  these  reacdons  are  fatty  acids,  carbon 
dioxide,  and  water. 


PATHWAY  OF  ALKANE  OXIDATION 
H3C-(CH2)a-CH3 
02 

H3C-(CH^B-Cft2OH 
(Primary  Fatty  Alcohol) 

*Note:  From  this  point  the  process  can  proceed  anaerobically 

HjC-CCHjX-CHO 
(Fatty  Aldehyde) 

•H3C-(CH2)n-COOH 
(Monocarboxylic  Fatty  Acid) 

02 

HOH2C-(CH2)n-COOH 
(Hydroxy  Fatty  Acid) 

HOOC-(CH2)a-COOH 
(Dicarboxylic  Fatty  Acid) 


WHY  BIOREMEDIATE? 

Soils  contaminated  with  hydrocarbons  may  be  disposed  of  or  treated  in  several  ways: 
regulated  permitted  landfills,  thermal  incineration  and  bioremediation.  The  latter  is  a 
method  that  treats  the  soils  and  renders  them  non-hazardous,  thus  eliminating  any  future 
liability  that  may  result  from  landfill  problems  or  violations. 

Landfill  disposal  costs  range  from  $34  per  yard  to  over  $200  per  yard  depending  on 
hydrocarbon  concentration.  Thermal  incineration  costs  range  from  $60  to  over  $100  per 
yard.  Bioremediation  costs  range  from  $20  to  $40  per  yard.  Bioremediation  can  be  done 
on  site  or  at  a  bioremediation  facility. 
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MICRO-TES 


For  AH  Your  Biortroedlatioa  Needs 


.  May  18,  1995  • 

TO:  David  Newman,  CCC  Group 

RE:  VOC  air  emissions  using  the  Royer  Shredder  Bioremediation  System 


Dear  Mr.  Newman, 

It  has  been  our  experience  that  bioremediation  of  soils  using  the  Royer  Shredder  in 
combination  with  it’s  custom  spray  bar  system  emits  little  or  no  VOC’s  into  the  atmosphere. 
This  has  been  verified  using  both  photoionizalion  detectors  (PID),  and  catalytic  detectors  (Gas 
Tech). 

The  reasons  vary,  but  it  is  our  opinion  that  VOC’s  tend  to  adsorb  to  clays  present  in  most 
soils  thus  reducing  their  ability  to  vaporize.  In  addition,  wetting  or  dampening  the  soils  prior  to 
introduction  into  the  shredder  causes  slight  solubilization  of  V OC5 s.  The  Royer  itself  is  equipped 
•with  a  spray  bar  system  that  inoculates  the  shredded  soil  as  it  comes  off  die  conveyor  belt,  thus 
further  wetting  the  soil  and  virtually  eliminating  VOC  emissions. 

We  at  Micro-TES,  Inc.  as  producers  of  biological  products  have  found  that  this  is  one 
of  the  best  pieces  of  equipment  available  for  treating  V OC/hydrocarbon  contaminated  soiL 

If  you  have  any  other  questions,  please  don’t  hesitate  to  call  me. 


Respectfully, 


Bill  Botro 
President 
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[57J 

A  method  and  apparatus  for  decontaminating  hydrocar¬ 
bon  contaminated  soil  particles  comprises  an  upwardly 
directed  conveyor  which  passes  the  soil  through  shred¬ 
ding  knives  to  breakup  the  soil  into  a  plurality  o  parti¬ 
cles  having  a  preselected  maximum  size.  The  stneim  of 
particles  are  directed  against  a  downwardly  inclined 
deflector  to  be  directed  downwardly  toward  a  pound 
or  concrete  surface  to  form  a  growing  conical  |piic  of 
contaminated  soil  panicles.  A  first  set  of  spray  nozzles, 
located  above  the  panicle  stream,  directs  a  sj^ray  of 
water  containing  decontaminating  agents  into  the  con¬ 
taminated  soil  panicle  scream  generally  parallel  | to  and 
within  the  stream  of  the  contaminated  soil  particles, 
thus  moistening  the  particles  and  assisting  in  producing 
a  rolling  action  of  the  particles  down  the  sides  of  the 
growing  conical  pile  of  particles.  A_second,_S;?rav 
utilized  tQ  direct  a  stream  of  water  conjoining  Idecon- 
Mminating  agents  thg^underside  ot  the  cam  Q*. 

ToS.  parses  and  tbotwo  sets  of  sprays  provi^Lk.efJeo 
5ve  water  barrier  against  the  release  into  the  atm.gi 
sphere  of  aromatic  materials  earned  by  the  c^ntami- 
Tvned  ioii^Dardcles.  ■ 
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PID  -  Photo  Ionization  Detector  was  Pholoval  Microliop  II 
MR  -  Dust  Monitor  was  MIE  MiniRam  Dust  Monitor 
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SAMPLING  AND  ANALYSIS  PLAN 


This  Sampling  and  Analysis  Plan  has  been  developed  by  Unico  Construction  Company  (Unico) 
to  comply  with  requirements  of  the  Specifications  for  the  Construction  of  a  Bioremediation 
System  at  the  Michigan  Air  National  Guard  CRTC.  This  Monitoring  plan  will  enable  the 
contractor  to  determine  the  number  and  location  of  samples  to  be  taken  to  assure  compliance  with 
Federal,  State  and  local  cleanup  requirements. 

The  contractor  shall  provide  and  coordinate  the  services  of  an  environmental  chemical  laboratory 
to  perform  laboratory  analyses.  This  laboratory  will  operate  under  the  U.S.  EPA  Contract 
Laboratory  Program.  The  name  and  qualifications  of  the  contractor's  laboratory  will  be  submitted 
to  the  contracting  officer  per  the  submittal  requirements  and  the  attached  submittal  register. 

Unico  considers  the  previous  site  investigations  adequate  to  characterize  the  sites.  Therefore, 
Unico  will  begin  the  project  by  excavating  and  remediating  the  soils  to  the  depths  and 
dimensions  described  in  the  specifications.  Site  2  will  be  remediated  in-situ  for  TPH  and  lead 
per  our  work  plan.  Site  4  will  be  excavated  and  remediated  ex-situ  for  benzene,  napthalene,  and 
methylnapthalene  per  our  work  plan.  After  Site  4  is  excavated  to  the  specified  dimensions,  and 
Site  2  is  remediated,  samples  will  be  collected  and  analyzed  for  the  particular  contaminates  of 
concern  to  verify  all  of  the  contaminated  soil  is  removed  and/or  remediated.  These  samples  will 
be  referred  to  as  the  Site  Confirmational  Samples. 

After  the  soil  is  treated  and  adequate  time  has  elapsed  to  allow  the  bioremediation,  Stockpile 
Confirmational  Samples  will  be  collected  and  analyzed.  These  samples  will  be  collected  and 
analyzed  for  the  particular  contaminates  of  concern  and  will  serve  to  substantiate  the  completed 
bioremediation  project. 

Monitoring 

Field  screening  will  be  used  to  determine  when  the  bioremediation  is  complete  and  when 
confirmation  samples  can  be  obtained  Additionally,  the  field  screening  will  be  used  to  monitor 
worker  safety.  The  field  screening  will  include  using  a  Photoionization  Detector  (PID), 
laboratory  analyses,  and  field  screening  kits.  Field  screening  can  be  performed  anytime,  at  the 
discretion  of  the  site  superintendent.  The  PID  will  be  used  in  the  breathing  zone  to  monitor 
worker  safety.  The  PID  will  also  be  used  to  detect  head-space  concentrations  of  volatile 
hydrocarbons. 

Site  2  Monitoring 

Site  2  consists  of  a  TPH  and  lead-contaminated  drainage  ditch.  The  TPH  and  lead  were  detected 
at  concentrations  as  high  as  460  ppm  and  48  ppm,  respectively.  We  propose  to  bioremediate  the 
soil  and  stabilize  the  lead  in-situ.  Pending  our  field  screening  results,  we  will  sample  and 
analyze  the  soil  at  the  following  rates  to  confirm  TPH  remediation  and  lead  stabilization: 
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SAMPLE  DESCRIPTION 

NO.  OF 
SAMPLES 

TOTAL 

SAMPLES 

CONTAMINATE 

EPA  METHOD 

*CLEAN 

UP 

CRITERIA 

TFH  Site  Confinnational 

Samples 

1  per  25  If 

6 

Semi-volatile  scan 

Method  8270/625 

Type  B 
Standards 

**Lead  Site  Confinnational 
Samples 

1  per  50  If 

8 

lead 

SPLP  or  TCLP  Lead 
1311/7421 

4  ppb 

QA/QC  Samples  (duplicate) 

1  per  12 
samples 

1 

lead  or  Semi¬ 
volatile 

Method  8270/625  or 
1311/7421 

★New  regulations  concerning  cleanup  criteria  are  expected  to  be  signed  into  law  on  June  2,  1995. 
Unico  expects  the  new  cleanup  standards  to  be  less  restrictive  than  the  criteria  listed  in  this  plan. 
Unico  also  expects  to  achieve  the  cleanup  levels  outlined  in  this  plan.  However,  per  the  June 
1,  1995,  meeting  between  the  ANG,  Unico,  Montgomery-Watson,  and  the  MDNR,  the  less 
restrictive  cleanup  criteria  that  are  expected  to  be  signed  into  law  on  June  2,  1995,  will  be 
acceptable  for  this  project. 

**Page  3-2  of  the  Specifications  indicate  that  a  TCLP  analysis  might  show  that  no  leachate 
concentrations  above  the  Type  B  cleanup  criteria  exist  at  Site  2.  Per  our  proposal,  we  anticipated 
that  the  bioremediation  process  would  further  reduce  the  leachate  concentrations,  possibly  below 
the  cleanup  levels.  Per  our  work  plan,  we  will  apply  the  microbes  to  Site  2.  Per  the  June  1, 
1995  meeting,  we  will  sample  and  analyze  for  total  lead.  It  is  anticipated  that  these  total  lead 
concentrations  will  be  below  the  June  2,  1995  cleanup  criteria.  If  the  total  lead  is  below  the 
cleanup  criteria,  then  the  leachate  analyses  (SPLP  or  TCLP)  will  not  be  necessary  and  will  not 
be  performed.  Eight  soil  samples  will  be  collected  and  analyzed  for  total  lead. 

Previous  investigations  indicate  Site  2  is  contaminated  with  total  lead  ranging  0.84  to  48  ppm. 
Based  on  information  obtained  from  the  MDNR,  the  type  B  cleanup  criteria  for  lead  with  total 
concentrations  between  21  ppm  and  400  ppm  is  4  ppb  TCLP  or  SPLP. 

The  concentration  of  lead  in  the  soils  at  Site  2  appears  to  be  relatively  homogeneous.  The  soils 
at  Site  2  also  appear  to  be  homogeneous.  The  total  quantity  of  soil  to  be  stabilized  for  lead  is 
319  cy.  One  sample  per  50  If  equals  eight  samples,  or  one  sample  per  every  40  cy. 

Site  4  Monitoring 

Site  4  consists  of  three  areas  to  be  excavated  and  remediated  for  benzene,  methylnapthalene,  and 
napthalene.  These  areas  include  the  Fire  Training  Area  (FTA),  Pipeline,  and  gully.  Also, 
approximately  71-cy  of  concrete  and  brick  will  be  removed  and  disposed  of  at  the  BFI  landfill 
in  Alpena,  Michigan.  Approximately  48-cy  of  concrete  may  be  considered  special  waste.  The 
disposal  of  this  concrete  will  be  based  upon  sampling  and  analysis  required  by  BFI.  The 
remaining  concrete  and  brick  is  considered  construction  debris. 

The  FTA  is  makes  up  approximately  96%  of  the  soil  to  be  remediated.  It  is  contaminated  with 
benzene,  methylnapthalene,  and  napthalene  in  concentrations  as  high  as  300  ppb,  26000  ppb,  and 
1 1000  ppb,  respectively.  It  is  a  cylindrical  volume  of  soil  approximately  18,000  cy. 
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The  Pipeline  extends  from  the  FTA  approximately  200-ft  to  a  control  block.  After  removal  of 
the  control  block  and  the  FTA  the  remaining  soil  20-ft  deep  and  5-ft  wide  between  the 
excavations  will  be  excavated.  The  excavation  of  the  FTA  will  more  likely  than  not  incorporate 
the  pipeline.  The  gully  will  be  excavated  to  a  depth  of  1-ft  as  a  precautionary  measure  only. 
It  is  assumed  to  be  non-contaminated. 

The  soil  from  the  FTA,  Pipeline,  and  gully  will  be  excavated  and  bioremediated  per  our  work 
plan.  Site  Confirmation  Samples  will  be  obtained  from  the  floor  and  sidewalls  of  the  excavation 
to  verily  site  clean  up.  Stockpile  samples  will  be  obtained  from  the  bioremediation  stockpiles 
to  verify  remediation  of  the  stockpiled  soil  according  to  Michigan  Department  of  Natural 
Resources  (MDNR)  standards.  Approximately  80  stockpiles  will  be  generated  from  this 
bioremediation  effort.  The  sampling  frequency  and  clean  up  level  are  as  follows: 


SAMPLE  DESCRIPTION 

NO.  OF 
SAMPLES 

TOTAL 

SAMPLES 

CONTAMINATE 

EPA  METHOD 

CLEANUP 

CRITERIA 

FTA  Site  Confirmation  Samples 

4  floor, 

8  sidewall 

12 

Benzene 

Methylna  pthalene 
Napthalene 

Method  8020  or  S2tS0 
Method  8270 

Method  8270 

24  ppb 

33  ppb 

5  ppm 

Pipeline 

Site  Confirmational  Samples 

1  floor, 

2  sidewull 

3* 

Benzene 

Methylna  ptha  lene 
Napthalene 

Method  8020  ot  82tS0 
Method  8270 

Method  88270 

24  ppb 

33  ppb 

5  ppm 

Stockpile  Confirmation  Samples 

1  per 
stockpile 

80 

Benzene 

Me  thy  lna  p  tha  len  e 
Napthalene 

Method  8020  or  8260 
Method  8270 

Method  8270 

24  ppb 

33  ppb 

5  ppm 

QA/QC  Samples  (duplicate) 

1  floor 

5  stockpile 

5 

:  Benzene 

Methylna  p tha  len e 
Napthalene 

Method  8020  or  8260 
Method  8270 

Method  8270 

24  ppb 

33  ppb 

5  ppm 

The  number  of  samples  to  be  collected  and  analyzed  will  be  dependent  on  the  extent  of 
the  FTA  excavation.  Actual  field  conditions  may  reduce  or  increase  the  number  of 
samples  to  collect  and  analyze. 


The  clean  up  criteria  are  based  on  MDNR  Type  B  default  values  and  the  specifications.  The 
analytical  test  methods  are  from  U.S.  EPA  SW846. 

Sampling  Procedures 

A  grid  type  sampling  scheme  based  on  the  U.S.  Environmental  Protection  Agency  (EPA)  Manual 
for  Evaluating  Solid  Waste  (SW846)  will  be  used  to  identify  Site  Confirmation  sampling 
locations.  The  Site  Confirmation  Samples  will  be  collected  at  the  ground  surface.  The  Stockpile 
Confirmational  Samples  will  be  collected  at  a  rate  of  one  per  stockpile.  It  is  estimated  that  80 
stockpiles  will  be  generated.  The  Stockpile  Confirmational  Samples  will  be  collected  from  the 
center  of  each  stockpile.  Modifications  to  this  sampling  scheme  by  the  site  superintendent  may 
be  permitted  based  on  actual  field  conditions. 
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Personnel  and  Data  Logging 

Samples  are  to  be  taken  by  qualified  personnel  only.  Personnel  shall  have  documentable 
experience  collecting  hazardous  waste  samples  and  shall  meet  all  health  requirements  for  this 
type  of  work.  Sampling  personnel  shall  be  under  the  direct  control  of  the  chemical  laboratory. 
Field  sampling  data  shall  be  recorded  in  a  bound  log  book  consisting  to  the  following: 

•  Date  and  time  of  sampling 

•  Sample  identification  (Alphanumeric) 

•  Sample  location  description  (Sketch) 

•  Depth  of  sample 

•  Observations  (Staining,  odor,  groundwater) 

•  Weather  conditions  (Temperature,  wind,  clouds,  precipitation) 

•  Printed  name  of  sampling  personnel 


Soil  Samples 

Site  Confirm ational  Samples  shall  be  taken  at  the  ground  surface.  Stockpile  Confirmational 
Samples  will  be  collected  from  the  middle  of  each  conical  shaped  stockpile.  All  Stockpile 
Samples  will  be  collected  using  a  pre-cleaned  ferrous  metal  shovel,  ferrous  metal  hand  trowel, 
or  other  suitable  device.  A  backhoe  bucket  may  also  be  used.  Site  Confirmation  Samples  shall 
be  collected  from  the  backhoe  bucket  only.  Personnel  will  not  be  permitted  to  enter  the 
excavations  to  collect  Site  Confirmation  samples.  Samples  collected  from  the  backhoe  bucket 
will  be  taken  from  the  center  of  the  bucket  to  avoid  cross-contamination  with  the  sides.  The  top 
lip  of  the  sample  container  shall  be  wiped  free  of  residual  sample  prior  to  installing  the  threaded 
closure.  The  blade  of  the  digging  implement  shall  be  cleaned  immediately  prior  to  use  with  a 
laboratory-grade  detergent  solution,  followed  by  thorough  rinses  with  distilled  or  deionized  water. 
The  implement  shall  be  dried  with  a  lint-free  paper  towel  prior  to  use. 

Sample  Containers  and  Preservation 

The  samples  will  be  collected  in  8-oz  wide-mouth  glass  jars.  Sample  containers  will  be  full  with 
little  head  space.  Lids  will  be  Teflon-lined.  Samples  will  be  placed  on  ice  and  transported  to 
the  laboratory  for  analyses.  Sample  containers  shall  be  pre-cleaned  according  to  EPA/SW.846 
specifications,  and  may  be  purchased  commercially  from  I-Chem,  Eagle  Pitcher,  or  other 
equivalent  source.  Each  sample  container  shall  be  clearly  identified  with  the  field  sample 
number,  date,  and  time  of  sampling,  and  the  name  of  the  sampling  personnel.  Field  information 
shall  be  written  in  indelible  ink  and  the  label  shall  be  affixed  in  such  a  manner  to  ensure  it  does 
not  become  separated  from  its  respective  container. 

Properly  labeled  sample  containers  shall  be  placed  in  zip- lock  bags  and  stored  in  an  iced  picnic 
cooler  during  sampling  operations.  Following  the  conclusion  of  sampling  operations  on  any 
given  day,  samples  will  be  shipped  directly  to  the  appropriate  laboratories.  Samples  must  be 
received  at  the  appropriate  laboratories  within  five  days  of  collection.  Samples  shall  be 
maintained  in  a  refrigerated  condition  at  all  times,  including  during  transportation. 
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Meeting  Minutes 


Meeting  Minutes 
June  1,  1995 
MDNR  District  Office 
Gaylord,  Michigan 


Meeting  Attendees: 
John  Alford 
.Andy  Stempke 
Captain  Fred  Kimble 
Dave  Newman 
Ben  McGeachy 


Michigan  Department  ofNatural  Resources 
Michigan  Department  ofNatural  Resources 
Air  National  Guard  (Alpena  CRTC) 
Unico/CCC  Group 
Montgomery  Watson 


Meeting  Minutes: 

These  minutes  document  the  June  1,  1995  meeting  held  to  discuss  Unico ’s  proposed 
Sampling  and  Analysis  Plan  (Unico,  April  1995)  for  the  bioremediation  project  at  Sites 
#2  and  #4  of  the  Alpena  Combat  Readiness  Training  Center  in  Alpena,  Michigan.  The 
meeting  was  held  at  the  Michigan  Department  of  Natural  Resources  (MDNR)  District 
Office  in  Gaylord,  Michigan  and  was  attended  by  representatives  of  the  MDNR,  Air 
National  Guard,  Unico/CCC  Group  (Unico),  and  Montgomery  Watson.  Issues  discussed  at 
the  meeting  included: 

Site  #2: 

•  Dave  Newman  proposed  that  confirmatory  samples  collected  from  Site  #2  be  analyzed 
for  total  petroleum  hydrocarbons  (TPH).  Confirmatory  samples  would  include 
samples  collected  to  confirm  the  limits  of  excavation  as  well  as  samples  collected 
from  the  stockpile(s)  following  bioremediation.  John  Alford  stated  that  analyzing  for 
TPH  is  not  acceptable  to  the  MDNR  for  confirmatory  sampling.  John  Alford  stated  that 
confirmatory  samples  should  be  analyzed  for  semi-volatile  organic  compounds 
(SVOCs). 

•  A  discussion  was  held  concerning  how  new  legislation  (i.e.,  Michigan  Public  Act  451) 
may  effect  the  bioremediation  project.  John  Alford  and  Andy  Stempke  stated  that 
Michigan  Public  Act  451  is  scheduled  to  be  signed  into  law  on  June  2,  1995  and  that 
the  Act  will  take  immediate  effect.  The  MDNR  will  be  issuing  revised  clean  up 
criteria  for  contaminants  such  as  SVOCs  and  lead  that  may  effect  the  bioremediation 
project  It  is  anticipated  that  the  revised  clean  up  criteria  will  be  less  stringent  than 
previous  clean  up  criteria 

•  Andy  Stempke  stated  that  the  need  for  remediation  of  SVOCs  at  Site  #2  cannot  be 
determined  from  TPH  concentrations.  Andy  Stempke  suggested  that  a  soil  sample  be 
collected  from  the  area  with  the  highest  known  TPH  concentration  and  analyzed  for 
SVOCs.  Analytical  results  from  this  sample  should  be  compared  to  revised  clean  up 
levels  to  determine  the  need  for  remediation. 


•  Andy  Stempke  stated  it  is  likely  that  the  revised  clean  up  criteria  will^not  require 
remediation  of  lead  at  Site  #2  (the  highest  known  lead  concentration  at  Site  #2  is  48 
parts  per  million). 


Site  #4: 

•  Dave  Newman  asked  for  a  clarification  of  the  clean  up  criteria  for  methylnapthalene. 
Andy  Stempke  stated  that  a  clean  up  level  for  methylnapthalene  has  not  been 
determined  and  therefore  the  clean  up  level  defaults  to  background  level.  Andy 
Stempke  indicated  that  330  parts  per  billion  is  an  acceptable  method  detection  limit  for 
methylnapthalene. 

•  Andy  Stempke  and  Dave  Newman  discussed  the  sampling  frequency  for  bioremediated 
soil.  Andy  Stempke  stated  that  the  bioremediated  soil  should  be  sampled  at  a  minimum 
frequency  of  1  sample  per  200  cubic  yards  ofbioremedated  soil.  Andy  Stempke  stated 
that  additional  samples  may  be  required  if  the  confirmatory  sample  for  a  stockpile  of 
bioremediated  soil  failed  to  meet  clean  up  levels. 


General: 

•  John  Alford  and  Andy  Stempke  stated  that  although  parts  of  Unico’s  proposed 
Sampling  and  Analysis  Plan  do  not  conform  to  the  MDNR’s  Verification  of  Soil 
Remediation  Guidance  Document,  the  plan  (with  the  exceptions  noted  above)  is 
acceptable  to  the  MDNR.  John  Alford  and  Andy  Stempke  stated  that  MDNR’s 
Verification  of  Soil  Remediation  Guidance  Document  is  intended  as  a  guide  and  that 
MDNR  personnel  may  approve  alternative  sampling  plans. 

•  Captain  Kimble  stated  that  he  would  notify  Andy  Stempke  when  Unico  had  their 
bioremediation  equipment  operating  so  that  Andy  Stempke  could  inspect  the  process. 


Minutes  Distribution: 
John  Alford 
Andy  Stempke 
Captain  Fred  Kimble 
Paul  Wheeler 
Dave  Newman 
Doug  Barber 
Ben  McGeachy 


Michigan  Department  ofNatural  Resources 

Michigan  Department  ofNatural  Resources 

Air  National  Guard  (Alpena  CRTC) 

ANGRC/CEVR 

Unico/CCC  Group 

Montgomery  Watson 

Montgomery  Watson 


